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es.—-'Ihe oni‘y part, of For contrast it is interesting to conr - i
horth Amemca up, ind.eh the enemy establdished gider that only 30 years aid magezine and Sui .
A beachhead in World Wer iI was Alaska, When dsy supplement. riteérs Were speculabing an thé g
néws of the Japanese landing on thres AL enbidn Pensibility of trans—polar traffic ) “Aay.™ -
Islends came over the sfires in the Bumuey of Tt was an intriguing speculation, but most P
19425 America.ns began to reglize for 'bhé,.‘."ﬁl‘.‘it*, Ammericang of that time rélegated the possi-~ i
+ime the military importance. of our far nerth= - p3adty to the very dim futures. "Suve, i1 maKes
ern territory. - - . good: sénse on & two-foob globe. of the 'orld.

Yut the practical dlf.»lcultles are oo, many.e™

Kthough- the Aleutians are in the Silb~ Not, even gturb illg,nts altered this op:l_nion.

Arctic Dpathér than the Arctic, the fogs, wind T g
and miserable dold=wet conditions encowibered Teday, howevet, t‘ne immediate fact is - !
there offered-=a8 no oné remembers betber than  that planés are flying over the North Pole -3
the Seabees==greater regigtance in 'some re= as poubine dubtyy and commeréial planes may

spects than the ensily, Nevertheleds, the - Civil Pollow tomorZcow. The eéra. of specalation 58
Enginear Corps constructed bases in the Aleu- done. The cirtain already is riging on afr
tians early in the war aAd later; 1 transport problens. over the top of the werld
- — gopmenged butlding a-biage at._Roint Barrow in fthat from mildtary points of view of.fer i .down=
the Afetic proper. L T “’“‘“"to-eart}'f‘cl“‘ onge Lo-engineuiisio .

e SELMeIe S s T

== The struggle for the Aleutians—=which Bulldi Anr‘hovs‘ for AiF Bricﬂ‘esﬁA’ci".oSs} the:

Amerivam navaI’a.rrd*militmy-—pc%w—'édreﬁtﬂn Iy . Arct;Lc.——More soecn.fically, you, as Civil E gi=-

reduced to.a side lwusae in the great Wafee=- peer Corps officerss TgRe weldoons » “that.. ™y
brings into sharp focus the vit 41 need for Jou WAy presently e called upon £6 bu c= |
greater-1xc isdge of experdence_fin the Arctic =~ tic bases to support stratégic and tactical
and. Sub—Arctica Sinice pary of ska

. operationsw Just asg ports are req,lired to

gtwork of steamship lahes, ‘86 bases
gos

AR zArctic, it is ggsent, , y serve our
point ‘ofl national securlty akone, T Fidl be ngcessary ‘¢o ahchor theé. a3r brid
11 Engl neer Gorpsx be thoroughly fa x over the podr. wastess The CEC, function
; cold weathe «engineerlng, ' e the same= nanely, shoré support for Sea-iir
- . o R i Power:3_but _elinnbe and geogr phy aré bound Lo
Over, t.he Top &f the World.==But there is ‘an present a host of vew provicis Ih ~the~désd
gven more Gomp:H “Feason for thege stud:.es gongtruction and mainténance oi‘ polar bages.
in Gold weather 'engineering lohg, range &ire -
plahed and acceptance of the fact that the - ]’_n additi on, you wild be confronted by ES
shortest comhmeredal air routes between Some problem i which yot w1 have an al:lding per=
cltn.es 31 Ameéydca and vardoys centers of pépus - sonal jnterest-—-how Lo mainta.in he ! health and:
ion 40 Eurepe and Asia pass thxough of hear efficiency of yourself and the msi ‘under jour
tic circle have broken down the Arctic coimand when thé bottom falls out of the ther— ¢
mameters And how to survive in emergéncies in :
cold weather. U iou  find that polar regions
4hat.vagt, frezen and scafice~ Y e righd . adherence Lo an entite Tiew set
<sf destined to becer® the worldis ~of zru_le,’s;. . o )
busi° st croqsrcads of imbernat: nal aiy coms ' ) -

_ meree==and pos&ibly our front Jine in auy fu-  The Alm O . this Semj.rlar,,mThe basic prob1m5
tare waks The Cd Exigineer Cornsx rast Know jn A._"'c'Lll Snstruction, the. changes 1n mode of
__how to buﬂd bases in support Qf this 1;1;9 ife reqm.red; by polar conditions and the Tea=
) ‘. D "”“*' = T O . ) l ) :
e e e i e e
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sons for them will be ocutlined in this course
of study. The ten chapters ¢ comprising the
1948-"949 seminar review in stmminyy form the
et infopmation now avallable on climate,
trauSpcrtatinn, -equip~
ment., Idsring conditions; éte., in the polaf
regions. It &s impoitant to remember the dn=
formation presented 1s. neither complete nor
final. It is oply the begt, thiat the Navy has
a.t this time. T.t is based on recessarily 1=

>asls - ‘However; cerbain orinci'ples,

terrain, onglneering;

o have a,lreadv emerged. ‘that, are unqunstionably
s angd ma.ny deta:.led engineer:l.ng procec}ures«-

o Ao smmamiFaAd DT
T PRTVIELA. S

and: 'cecnmquea uavs o..:&'ocaq
These will bé described. In addition, & bib-
Tiogpaphy 6 ofﬁered which will enable Jou to
pursus this study in wore Aetall, 1f desired.

THE POLAR REGIONS

Prac+ icad Gu:x.de Pcsi,s.--In “gonsidering the
polar reglons METE i "ae hard to i‘ind a fie

0f human Ymowd édge -# poyveals

-~
ey

so many prachticak de“ss‘.. i

These result from, the stmpies of hundreds of

men,--e;q:log;ers "
re&'ntljr'sciefrbists——%o have from time bo tifme
~over -the cenburicg '*pﬁrted thedr findings
nnd' experiencese Most of them, however, trav=

: : ’,ra.‘r'ely a+ the, some

time, 80 thab
_ Yo «correlate t"l r f'indlngs,; ]

: 't;}ﬁ‘ere ‘1"&3

atud. 3.Il=
ternationa_l. covn.erence Ax 18"79 whe'q t .

m'“ced o st ablE5h observation statln. 5 3n the
fhe American stations were seb up. by
Tibs Ao Wo Grreely
r ab Poinb
32=33; il
establishing s"batlons_

S. Army ideutenantss

two‘U. r
at Lady Franklin Bay -atid ko P

Barrow. Fli‘ny years later, 1n I
cou.ntrles coopereted in i

in the Arctic reglons.

- ' $h describing the Arctic ResSearch Pxogram
f'vf:"u ~ ooof the Office-of Nawval Research, Db. M. Co.
i ) many
owledge aboub
atra have-been
ed with great +oll and with hevoie.
) by simadl e:med;.tlonary forces seeking -
slore the Nofth countty over, the past twe
in the history of exploration -
of ‘the. North couatry, the United Statés Navy
icant and “chitlng

1% t.hat "there ard

l.esnyak p01n'b° L3
”empty areas in oup sciernt

biis of the Ardtics

red years,

ha' p]saved a. MG8t S
. The 1 ;a.u.es o“ Admzra.l Rober+ E. Peai

o

fa.n, ‘b '“"‘"‘aclcr P.:Lch...rd Gruze

L;ano; ; )
@ npvedl med.Lcal ofi‘lcer wh.a led h:.s exped

W e e T T

e v R

- uhe presgent. -

adventurers,, whalers, and mare - -

) ]j_ving,

c!?
onald Be

bt szt <

R BTN £ b e IR . REC) W A 2 i B R RE o

E@?éiﬂ

,seavckpof & losb Sie John Fanklin
Srmedda sely make one
hss -Been the fole that the Un:med States Navy
has plaved in search:irv the myateries of -the:

"We» .are_noew a.t a stage where 9 rea.li ing
our inadequacy of the tomplehe Story of fthe
_APctic: we mst seek the urknown L factors, Many
factors afi‘ect:_ng e capacity £6 survive in
the 4rctie heed stu ‘Some are i‘undement, .
and concern ‘the reaé ) roi‘ the ‘body to colml
envitonmerits and to A blasty othérs dre re=
lated to the proper diets tor Nortn country
and still others are more "géneral in
terms of khowing the | logical angd physi al
factors which a man may ‘ghecounter in 8o-
journ :m ghe. Ne : - - -

WAt

the Ner
yet fin égaruin

dties, the »geolog*c
in.general, the Inf
Arctic waters on our own
gast. and: wegt ¢vastal waters, the influence of
Avetic condiiions on Fadid trahsmigsion and
receptlon, the: influetice of the weather in the
Arcétie on cur local veathel, an and the general
prom_em of
vegions,

: a.nd ‘natural resources
SNCE of Jagrine Yife in
ma.rine Tife along the

"he Qffice of uava,l Reseafich is pursuing
& program 5f research t¢ obtair essential data
0 that, the Navy will Beé ir a Posrtlog to- af-

e how great

reraft £ligit thrcugh the Aruulc
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,5' ford ihose men whe are iiving onh .or passing In the Eighth Céntury, the Norsemen com= .
ho through the Arcuic regions the nest possible menced _véntubing out in fietic seas Fn opéh '
- protectiony and-cupport;-ar 3 to-make-ldfe in — _sailing boats, cn.jgded..on.ur by.the_sim, moon, R
£

the Noerth country as tinily ffiendly as it can
be when the true North is knowns An indtisl
step iy to. present those fact® sbout. the Nowoh
pountry as chey exdst and to mike the average
parsch who 18 unaware of the ifiue Neith realize
that there are many fine featurées and many
friendly aspects of the North country which

O AR PR A ’

G about the mysteries of the ‘Arctic L

have.been-buried in .a mass .of fable and,i‘icnion ‘

and stars. A legend describes how one Da.rt“y
of Vikings headed West with th¥ee ravens in
theird ship, They réleased . ongé a, few days out,
and it headed back east. They kept sailing
wést and releaséd & sécond raven. It hési-
tated, then like the first, flew back to the
east; Still the Vikings sailed west. Dajys .
_ passed_and they -eleased the thind raven. It £
headed west 3 poin the way to the V:ucingfs“““‘““”“-”

SN 5

s ' Cooperating in the research program, the

EE e ey U 1
¥ z ~pe

- Bursad, of - Turds -and-Dotks-has through $bs-ag— ——r —

tivities on Akaskals north coast provided a
§ most practical testing ground for beth humzms
K and m.achnnes.

Details of oil exploration at Point Berrow
w1l be diséussed Liters but 1t is sufficient
to say here that experiences of the CEC :and
Bu.Docks' “comtracterst forces on that job. are
affording an unsurpassed onportum.ty to de=
velop the iknow. how" for 1ife and work in the
Arctic..

e e & m

In addition, BiuDocks has constructed ah
“frctic Test _Staticn near Banrow at whidh our:
ovmy efginesrs and -0ffice of Naval Ressarzh
. séientists are ¢énducting tests of a wide va-
riety of watertals and machines=ranging frem
clothn_ng to lubricating oil. And, of coupse,
no better cold Weather- engineeriug-tests can
be run tham the achunal congtruction work ifx
prqgre5§.

Rl = ol )
alscover_y UJ. ibcmxmt J:‘JZULLL uur;u. “Oir wo..ledg°uﬂ~—4—-=. e

of that, pa.rt, of the world Increased..

Cr

1
s
H
¢
i

EXPLORATION N THE :A"ﬁGﬁFl.G‘

F:u'st Vovagers to the ,North.-—-At abéut une ’r:une ) 'Ihey : A '
} : Aristotle wis meeting ‘with his cle.sses ‘and the sout.nern shores uffered pastu.ra. for ca.t-' )
o - TS Alexander the ‘Great was .cohquering his first = ile and sheep. [ went fm'thefr 16 a -counbry
fi. - { wordds -« Greek ndmed Pybheas sailed out of the ed Vinelan -rprobably Newi‘oundland and
e S Mediterranean. and headed dnto the gregt un= 1y New ! Englands Scholars ate still de-
- ‘; ‘Kiiowns This w&s a courageous: adventire because Ling the subject.. But thére can, be no doubt
- i ‘at that. tige the Pythagorean. school of philess that the activities of father and sen 1ed to.
% ophy had advanced the theory that the the ccoloniwatioh of Greenland. In fach, the i#
~=———==1i -~ . wvas.Spherical with & tcerrid zone ile colony prospered for three centurd: S TEwis, .
R a.nd +two. frozén zones to the extreme north anid emrches, and homesteads fiourished, -~ Then &me
: i south which wers umnhabita,ble. e ufikmowh catastrophs struck. The colony was
M T T R SO S _. _#iped out, - Réanly ‘two cérnturies passed, viills T
» © k. o - .- -He -digcovered a groip of 15Tands fthere ‘Greenland drifted $nbo, & 1and of mybh and sagae .
§ - Idved the. swvage Britens who: told him of Tands o
ther to the norths They called this Thule Gcmrerclal Motives for xploration in the 15th
g (Iceland\). We kiow that Pytheas Sallﬁd—past Ceatury.~-Exploraticn of the Arctic wes Stimi=
B Scotland in search for it; bub where he kanded Tated Bhortly after Colambus ‘discoveréd the
' I8 uncertain—-probdbly Southern Greenland be— New World. For it was in the lpnh century ‘that. T
: cause he corréctly descizibed chahges 1 i the geafaring nations of Europe 5 ,principa]_ly h
¥ and vegetatiom. . In any event, he got 1 Englandy-Spatn; Eelland G
- § studge 1¢6, fog; and éndisss Jdajs in Summer and the ‘Scandinavian cowfity
- i ehdleds mights in vinter, He #as called a ited race to find a short Set
; Wiget and his explorations Were ignored by the Land of 'Spioes; §4lk and gol 5 )
i the Romahs and forgotten for centirdes. Mardo Polo. Golurbis we-zt Hest. aut other 1ater
I
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_ &b the_end ‘of the Middle. Ages’
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woyagers went, North seeldng a Northwest Pagsage
over the top of Nerth fmerica or & I\xorthea.;t
Passage, skirbing the icéfielids, north. of ‘Scan=
ddnavia, Russia and Siberizs They did nst Know
that these passages weré open only for rel=
~atively short periods of the yéar.

There were .other st:unulants to Arctic )

exploratien, as ¥ell, Whale oil was of tmwe-
mendous: importance to the economy of E\..rone
Not only wa1

ﬁash:lm_mierred whale bone to athe 1ess pl:l.a-
ble stedl and wood éh theﬁ'_had Been” .us:bng
“for corgebs, And whales weré in Lamentabl:

sho¥t, Supply, except in Arcétic Watews. Here
*Lhey weré: ghundint, bub only the mosh. couias
“geous skJ.ppers dared to pursue then. This

brings up 2 point woérth emphasiznxg The whal=
ers were ne mere adven.turersor

They were ,prac-

'Consequenuly, ..n their wha ing expeditlons s
they bullt up 2 isoldd kmowisdge of =°'=mnshinx
in 4retit ice, and also »accurately charted
areas' in the North Atla.ntlc. - -

e - e T

In a.ddition to whaJJ.ng 'a.nd the sea.rch
trade routess; a.nobhe; inoentlve was the, sp
\oi‘ adventm*e wh:Lch po h £2¢
the wake. of ‘Golumbug. Sé@véI'lGSt Explorers>
who 'set sall to méw landg,. \claim.ng “therni. :.n
1-‘he names: 6f thelis- sovereigns,, Were !
upon tleir «tri\nnphant returns. . {L 1s
masy cases to Heé .a shortéut te becomin:

admiral.) Nor weré the eixdlorers the or

onés to benei‘:x.ta _Healthy st.ayh-at-nouna

Tne,wasibnlitv of i‘rozen lanas comain_mg
rbural Arcsoxmces was ZLess a mot:Lve

ot & -

Fig. 6. == Lt. A. W. .Greely and party -

tion than nught ‘have .been expec'ced.
it aid pley a parb 5 *1he
materials sought, although brief S .Loem.u.nt
was. occasioned when the Martin Frobisher exs
pedition in 1576 Brought back sdme glistening
Jblack rock which was first thought to be gold.
For this, Quéen EliZdbet made him both an
Admiral and & General. “The -ore proved: Wworth=
less, and ths approaching Spanish Armada de-
manded atteént ion nearer home,

However s
axfiel

L I .I..;...' T .
hwsst Passage,——d Vit

Was- put aﬁ ﬁhe head of ‘a major expedition 3n

3845, His party inéluded 129 en, many of whan
x:\fere e,dv young 048 of leading 3 es
-:Lri s the finest efi‘lcers of

two Shlps entered the
thread.nv the frozén :lea.nds
. to the norﬁh of Ca.nada until the ree.ched a
pomt twelve miles: north of King Wi ;
where, thanks to & faulty map, they fe

selves hopolessly éorreked by the' f)ack ice." 7
: ; F

The surv:. oS, stax-ving and: =beri,_en Foy
sc 1 vy, at tempted to march to sai‘ety. ‘T’hey

did o :p.n Eha{:. cold: en__ -rorimenu.

PR

D:Lscovery .of the NorthweSL }?aSSage.-—-uuher
explorers follcwsd, tHely ma‘.iur 'cOnCerTE being
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6 £ind thé Northwest Passage. Stimulating
the $earch were sdie gizeable rewards dfferéd
the first-men to-find ’+ . One. 6f the promoters

ST L EAAnA Y Sor-— nm i "“’ “".‘ES“S""'""“JO_"“:_Q“ Ha

after whom Pcint Barrow, Alaska, was named.
He was instrumefital in gelbting a law passed
whilch viould pay 20y ”0 pounds t¢ the discnverer

wea wa e

15 S0 6T

-

.é: -

o 'the passage and another 5.,000. to a,ny e
«plorer who ,could rea.ch 8% degrees No

E s Ea R

The. i‘irst te discover the pagsage Wele
u'WO !Engl._shm.en whose pr_ Ty task was 6 f:l.nd

sing -
Capbain Richard Co]_‘l.inson o.nd Capt.ain Robert,
. MeGlure, - They approa,ch' d from theée west ang
worked east througlr Meﬂi : é Sound wherée theéilp
Tlney ..ook to sled

an expedition which had ‘come into the archi- a
peLag@ ;rgn;; me Bagts

The yeat was. 2853

LFD wad ‘ma.de oze ‘tnan
Amundsen., who: earned
very of the. S HASI
Sounu 3 lhe worked

+

T

Ml W e e

east Passage has infinitely greater practical

value., Tt is ns.ngable during the three sum-~
mer moriths, and it is the :;horfbem‘ water route
cows- - -bebyieen. Soviet.ports=i -in Euveope and the B r
Rast.

It is an important supplement o the
tra.ns-SJ.berian railroad in the.skipping of
bulk cargoés, And frioin &, military standpn:mt

Thev Wwere

essary. £ st _pinc a‘o jg ¢his. pa.ssage,. the
Bussians have gained unequa:lled experlencev in
Arctic operat.Lons., ‘

gi *n history of the Nortucast. Passag‘,
on 't.he attempt bv S:r Hm.gh \Jillouchby

sy .

h‘qm t.here a lu ra.tive i‘ur
-ed with Englanda Later nttempt 3
push "ar‘bher uo« the East but. the *‘roznn Kara: -
ng block mr many

- el - e

e:;ploration.
He 'had Vil ited Europ and seen the benefits
derived by OtHer counbries from wha.ling and
fishing, ahd he knéw, of couree, that, the operr-
ing up of the Mortheast asgaze would provige
an outlet £or furs. s, tdfiber, etec., s dlready be~
ing produced in Siber: Bei‘ore he disd in

L
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S p— _nedltion-and.,oiaced a .Dane,
~whom Bering Strait is named’ in ~

s)

1725, he had '(.zmnched the ureat Northemn T
itus Bem.ng (after -

HAT ES
exploration, ‘begun. firom the. Pa,c:!.fic gide, pro-
¢eeded slowly and éarefully, differing from
Northwest Passage exploration chiefly in that
guppoit and infofmation was available from
Aitivés. Bering discovered that Asia and A=
merica were separated by watér, -and he also
Teadiéd thé Ammericen continent, although his
crew was in such :bacrshape ‘thatte TeRained - -
théte -only one Jday, He di:éd of Bcuivy be:f.‘or-..

" he could ‘get back to cin]izatio...“; - ’

- Ml
Lu.v

. Othérs; @ftér years of inerediblie hard-
ship including battles with Hostile tribes,
Finally ihapped the Nort,heast Passage and gave

R e L D s S U g

Fig. 8. = Pressuré Ice Lady Franklin Bay
of the pla.n is ail the moté remarkéabie when it

ig realdzed how :acanty was sippord for thé
theory 6f polar ite movementa

it worked.
citcle avound the pole and wommenced moving
seuth .down toward the north Atlaritic.. ._When it
. reached a poinu. aboub 370 miles nerth of Franz
Josef Land, Nansen and & compéandon got off
on. the ice and.made a dash. for the pole. Thé
drift. was too great.- At 86 Adegrees,JB'é" Ne.

‘hame as. did the Fram and the: rest of the crew.
Abd the first intdmate &tudy of the dr:LPt or3

i uhe polar pack had been completed

+hat, .

[E2 et

‘Tessons From Histerv,=-It is clisd) fob

cénburies men vehtiuring beyond the dApctic and
Anbarctié cifcles have come t6 khoi, usually
the hard way, that sgurvival was -essentially

St ‘Hussia 4 tiue picture of its awe-lnsplring
o toadtline..
ce 3V - -
S ¥ An. e:@_l.orer—sclentist £inally aceéciiplished
e  the. feat of salling the Northeast pagsage, He:
K wos A. E. Nordémskiold; a Fimn and one of the
I, all=tine greats ainong exploreérs, Starting
o E from Sweden in 1878 in five beats, he almest
S nade the trip i1 a sm,_,le season in tha Vega.
el “However,, wifiter caught him 120 miles short of
EEN 4he Pacific, and he ‘had to Zay over untit the
2 . early summer .of X879 to ge‘c, -on. through to the
:‘ Beiing Strs_-Lt
e T
én Discovery .of the FPolar Gurrent.=~A joung »Navy
B - muenant, George Washington Delong, sSet §ail
i fron Sam Francisco i in the Téangtie, -
. Relying ofr the. Japanese& current to -carry them
v up past Wrangei Land, DeLong and his crew plan-
e ned _toi.ga .as.f al:JowandJe.pole as posaible
*‘-;;;, by .ship and then: push on by dog beam. Winter
e caight them in the ice and 'held them there for
e two Fears and finally the ice irdwumphed, érush=
s - ing the ship. -Deliong and his meri-headed for
the nearest shore, Siberia. Half ddad they
réached tae New Slberian Tslands, then ‘pushed

P

‘on te the -dedta of the Lena river.
_ might have been rescued had :Lt not been EdeSad
& Faulty ap which errofiecusly located a Rus=
sian villsge nea.rly a Hundred miles from ite
tgue Tonations Deliong, diedy one of the first
truly great Amerdican - explorers.. Bub the broken.
timbers of the Jeznette gailed on in the dice

the Bolthsastooast of Cre

This phénomenoen chalk en;ged a young ‘Nor=
wegip*x who Wwag to hegcue one Of the mpst famous
8l1 explorers,. Fridfbjof Nariseén..

_patk, all the way around. the 'ole and down 06
fila

He was only
and ‘alréady hé had béen the first to cross
«-rf=enla.nd ice cap) when- »he got h::.s rée

ci; 1y designed huﬂ:l into the ice 26l
plat Wag to. Tet: the dce freeze -ardund. : i
the Fram, 5o that. evertually it muld be fonced
up on top. of thé icé. Then, he .and his party,
supplied for fivée jears; 5 pranned to ride ihs

ige cap drift to the North. Pole,. The da.z‘i.ng

PTIEL VR a1 e
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a ¢ase of Maq agaitnst rbhe elements, and trat

Yet the lssdons
ed through §tinig=
-the .ohes Which

which early e;qalorers le' g
g1e¢,, statvation and Aeath

, make: it possible for modérn kN el to exish e.nd'f

wor¥ in the Aretic with complete sai‘ety a.nd
comparatlve comfort. -

‘Highlights of early expl ora‘bion serve
perhapq bétteér than any other. device to dmpress
ipon & studént the. importanée of theé miles ladd
«down. by fr:.gid climate. That a gallant e
pecu.tion failed because its member cafié down
with sturvy, that a small parlby 211 but dled
; oabon. mahoxide. polisoning in ah adretight

"The Fram drifted in & wide

~— they-had £6 $urn back. Even'buBJJ.‘y they reached -

shelterg that brave men died because of an
B2r0r in. decidug whether land ©r weter indér—
- lay an dce field—these and wany cthers are the

U*xforgetable legsomis which Histery of...ersa :

And whideé thse following sections will h
the highlights of discovery;.
which the bibliography nzkes

i 883b16 3 :Ls cer-
ta;mly Worth the tide and effort_o B
‘Hotr. Earl}L Eacplorers agded. £, Knowledge of thé
‘:‘anctic.-—-AJmOSt & Half centiify before the Pil?
.grlms landed at Plymouth Rock, the Voyagés

N
2
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made By Martin Frobisher emphas:. 2ed the need

fonr ar
»an -drprovement in-nauticat-tharte-and-ih-
5 ,-.,.~ e APy ey

ST CEsery R r

= AS 4 I‘Gol.u.u, Lz'le
ccu.ntry"s best g°ographers gotb together with
prominént merchants and organtzed Lhe North-
. west Company in 1584. They chose thé best,
R ravigator they could find, John Davis, for a
new expedition, It wes a wise choicé. Not
only did he discover Davis Strait, bt he 'set
. & fire precedent in his dealing with Eske
= Orlhiq 1t pnnmnﬂ;g*« w—H-h 'Hmam “he By ad-

LIl

0 strike up_a tane and his gaile

' andT othér

moned enot,gh strength to push open a door,.

S5 N e e S SUAOT U

‘:_.Luc S-;U(VJ.J UL hUN Bbu V.LVULD UJ. bhe ch&&tﬂ
expedltlon fough‘ their way in small boats :
through 1600 miles of ice-filled s8a is a stip= ;
ring adventure, and incidentally, their first
act orl réaching shore at Lapland offers arothér B
tip to modern menjg they minched green grass to -

-end, their scurvy

. T_-ngi‘e Yy & PEW vears afbar Bnrn‘nfn -

ha ;poked’ into the Aretic ndrth of .

iclans &,
ors %o dence, T Thereafter,. “the . .Eskimos were
his friends==and friends. to many a later exs
plore.y . He also took tdme out to list the

flora. and fauna he Sbservads

T o

—

. ‘Bubt mosb. .1mportant Dav:Ls Was. probebly
the first of the explorers to. apprec" ate the
amount of preparatlon necessary for a success-

b s e T

! Not, too 1ong afterwards‘, in, 1596 Wlllem
: Ba.rentsv,. the greatest oi the Dutch A:::ct:Lc ex=

L= An -ent explm‘ers

pushed 1ts~ wa.y north to the pa +ip
Hovaya Zémlyan- wheh the wilnter :Lce closed in,
- Qruehlng the veS‘sel hopeleesly. The men 501;
g, They ‘determmed DC umu.'late tn

sh lter compleLely and thereby passed on to
el 'ter:Lty ene oi‘ t"le most mpor*tant lesscns of

’f‘arbon monoxl.de poisoning wou_Ld. nave wiped out 7
the entire party had. fiet. one of the meh sum—

o -

Europe, an Englishman hamed Tenry Hudson Wwho
earlier, in the ship Half Moon, had -discowered
thé Hudson Riwver and Memhattan Island, wag
Fots m’l‘.i.ssioned by a greu;: of Mercharit, Actventurers

to exp;.ore a "f‘LlI‘lO‘lIS overf‘all“ whith “Joha.
' reported as empty’lng into. the Davis
Thelr :Ldea was that if

_L.h,em aanHudson _adx “‘ h
interest:mg sidelight concerns the ship
penter whom the mitiheers begged to join t
{bécause of his sidil). He declined on growd
that it is netter to die than to live among ;
Judases. . . B

Another among the:

He foumi ‘that. Seurvy :
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served with gorrel wWas & flI’P antidote for folumbusg. And contimiously dur:’Ln., the, last x

- scurvey It is now pecorded what he recomend- 275 years: residént managars of thé Hudson's’ 7
od weranrarbidote- for he- antidote. _ _ _Day Compary have lived in contentment ab perit- B
anent pOStSk ey “of which-ere 4n tsolated e
In evaluating history's leggons, Baffin's  places. o for the native pedples, seattered A
glgnificance is that he reinforéed. the growing evidénce suggests thar they may have wade theit s
conviction that polar explora'bion heeded sél= Pirst appéarance in the North mcrlcan Arctlic =

énce-more than herolcs. And as 1::ooi‘ of ‘this ag long as 20,000 or 25,000 B. C. At pr'esenn, e

poirit, it was 236 years before any other ex- thé Eskimos are pe*‘fect.Ly happy without most i

'plc"'er got. ~a.3x far north in those séas as d‘id of the articles thal cve considered. essential

: ’ m—— e e e e 2 EL existence. These peaople aré not g
a2 3.
[
: - 1,
3o

o 1=

<+ s . -

*;3¢,‘§*..’ #ri-

. - Y TR “Frogen: #in_foxi the wifiter S oy

Atvainment of. th.. North Pole,,==At the turn an. jhferier races i i
tregources thay Hawve le: «ned to live TR the

of the. twenbieth ntury, “attainment of the
poles: became an intr gu.«:éng sport, in which the - Aretic. more successi'ulll than many go~talled '
more advénturous souls' in many nat:.ons took vl zed peopley j_n Less g 0TOUS climatgse - 24
pa.rt.g . : A Hundrcds' oi‘ whlte—men~trapners 5 miners, and z
- ) e spent their 1ifextimes there.
Iéai‘neg‘g to now the north, o tive
its To be Bure,
put it hag heen
xsc mu.ch i by lack of
n ural res.ourcea and :_nadequ.a’re r'omnnmlcatlon
h ‘the rést oi‘ the workd. -

Uni'é‘rtunately, sﬂ_nce ‘g,ne ‘explofers them—
'selves and-the newspapeis account*s of it
3 efices stressed ‘the Hardships and dangers
of travel in the Arctic and the rigors of 1life

the far. nortl, a " Soméwhat: errorecus picture-
ife in those regions hecame fixed in the

%

Oi'

‘aurbs ghoukd not be int erpr‘e't'ed

e poputar mind, and has 1ot ¥ 3t, keen =ent1rely'
;corz;ect{ed.‘ R o -_._ _.pede ¥
. . at anyone can iive ey eifr-the—-—- +
) 76 illustrate this point consider the thout fo#éthought, -§kiAL and endurs ;
f£oll owi_ng “statement taken from the War Depart— ahces A.rctic imposes its hat;ira.l rales'; .
merit, Manual {1 -I--?.L;O), Arctic Masalt and regulabion on its inha ;
: gecret of success in 14V eré. i
- . siThe Afctic region is nelther forbldgi;ng irig V{}T:!Ilj rather than agadnst n " L . -
nor :mhospitable. ‘Because of the emggerated - L - ;
stories of some explopers, it hes agquired dm Admlral Peary and it ¥is Contmbutlons.-—”he : g
ainds ef many peonle a whokly u.ndeserved rer— SXPLT 1 f tri.lth w’n:i:ch cou.nt :
utation for 1vability. Wh:Lte mefn settled traged:l.es had zmaues 3 j
“dnr the Aretic 500 Feafs before the t:.me of . adequate 4and scientific p epara.tlon ac}neved ‘:
- - . ) ‘ ‘ R 11 ?
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results impossible for mere human courage and
endurance, .

Y Thé bW, “howevor, weré combined in th
pérson of Rear Admiral Robért E. Peary, €EC,
USN; ¥ho on April 6, 1909 achieved the goal

* which -£6F centurids hadueluqed the othérg——==
T‘“xe North Pols.

v

in the recen’t. booky “To the Arct.ic,“(,vmich
Vilthjalmur S‘befanlSSOn, the famous. eXxplorer,
described as the best history of noPthern. ex—
tion so far wr:.tten*,, Admiral Peary is
( ribed as-being u.nique among Arctie ax=
plofers,. _"“From his firgt Arctic trip in 1886
until his edghth dn 1908, hé: 1abored .ninter=

ruptedly toward sclving some .0f the most dme )

.POI"G Among

A g uauu.lu.wa.‘—

paradox1cal comblne"‘lon of foreuhought and
- prudence with dash: and reckleSSness, of ‘o~
- opandzing ability with, tremmdous phys:.cal L

dura.nce and. batvence.

the patlem,e £6 Jabor and -plan for years, lose

everytnlng in a few weeks; and then_start in
om tHE beglnnmg,d the richer onl;r for
that mnanglble residug, e:qaerience."

ant. Arcticﬂoeographical problems.

o
=2 re I‘"

n-u-p’hn

'Peurv"s contr:u_outlons would flll a. bqok— -

how he Learned %o adapl himself to theé. coutbry
ra.ther than tox\f ght 1%, how he profited by

He

po:mt A syst.em oi‘ ad"ance
alsoé’ perfected {he system of expendlng ‘the
physica] sforength 6f his men on & .éxpedition.

suppl:y depot&.

by planned degrees. __For mmmnle, on his: -dash
£6r the pole, hé -iged some of 8 men .ag eariy -
trail-bieskers, then when they became exhaust=
&d, he sént thém baék in ETOUPS.,. Thug,. he
Wwas able &o husbend the streno'th of his. -own
Tast. group for the: f:mal eﬁ’ort.

I $ success an reech:ing,
the. pcle won nim the worlavs ac¢clainm, i fel-
Llow explorers aie more mpressed by man’s pac
tiént per: 1stance and couragze. Oncej hé under=
book ’c.o walk across twe miles of rubber ice

‘Whils Admiral Pearys

S et e et e _—— - iz
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o AR e,

TR bl it B ¢ T — e e - o

Above all, patience, -

=k

- . -

where an instant's pause was swré death (‘t.he
man behind him fell throagh, but Péary didn't
pause long enough t6 lock around}. Again, on-
cexpeditidn to Northern Greénland, his toes
,froye » thawed out and left him - ith raw st.umpq
on both feet, the bonés protrud:ng. The Esk~-
imos reecueq him., But as soon as hls ‘feet
‘healed enough; he was on His way again.

Small wonder t.he Civdd Engineer Cev‘p has
made Admiral Peary almest .a patron Saint! f

ploration of “the_North aPo.L,r Regiop s~ T e
=TS, u‘j_—;;;cnnhm-n‘FL_:H\nmnn'lea._zndml'he..mor‘l‘hqaQ'L s ;
and Nortawest. Paqsages marked the -end of the o
tglamour™ era in Arctic éxploratiocr. In the. ’ )
last 35 years, efnphasis has been on. e:rplonng
_dits scientific aSpect.s. '

For. éxample 4dn ]906 VJ.thaJmur Suefansson,
axplorer; a.nthrolcglst anid ethnoliogist bégan
to study the life of the Egkopos and te learn
16 Mwve of? thé land. ,

From 1926 onward Sir Huberht Wilkins and
‘Car]. Eielson contributed mugh mforma’ciOn on
polar flying as alkso, as you will seé in. '
later ‘séctich dld ’Admiral Richard E. Byrd. : o

n 3937 a- Sovleu e.a:peuiu...cn under the
—eommand of  I¥an Dapanin linded by tra.nsport\
plane at the North Pole with personnel, sup—
Plies and eqlupment and Jived- on -the ice for
-a perivd -of more than three months. The
perlence of this exped:.’a:.orr is de.acribed in

- Iy
—3as leuer;\,hapf ™

e
el..

- _nTe u,.,_u.l_;._,. =

rS——y ::e.-v«

. _e;a-ta.ons the Arct.:q_c, ‘a8 weﬂ.l 'aSE rese rch :
wWork, wnich T CarFiEd Jut~uy—‘ahc—z'v’

Navy serve a8 other examples but théy are re .

Tated in greater detagl . in. othed ‘Bections ¢
the course and not. therefore. summanzed here.

Generally speaking. :mtereet. has 'cent.er-
ed on meteorology in-view of“the fact that the
polar ragions eXercise a dofiinant influgnce on -~/
wea‘uher, pa icularly in the no*"hhern hemigs

86 86¢ 1., the gearch for
: 148 oil and pres -
\ 3tals Since the. War, of ‘coursé, uran=
ium has assuiiéd great ifiportance..

Aviation Adds' no- Polar Knor\nrler~ —-Thev rdevel—
opmenn' 2 4 Ltz
scien: f icf and the
Antarc 1c. Not onl;r mere areas inaccessz.ble .
t.o & 1p t.ravel and* dog teams opened by planes,
act. 'n and cur=

Aviation, vith it.Sv poéwer t.o cover in min—-
utes, Teglons that ‘previou'ly had requlred
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— months of foot travel, was pct without its
e . adventurss. In 1897, Solomon A. Andreé; a
‘Swedish aeronaut, and two companions ook off
R ) from Spitsbergen in a drift balloon. They
hoped %o gulde the balloon by meéans of heavy
R guide ropes dragging over the ice. Extreme
cold contracted the gas in the palkoon, and its
’ . océupants were stranded and -heélkpless on the
¢ v ice field only a short distancé from thei
T - -gtarting pléce. It was years before thair
bodics. and last camp:mg slte wera found.z Lab-: -
ek, an ‘American, waileZI - weliEpn, milh a- Aird=..
giblée which managed to fly 50 miles before
being forced dowit. He was followed by & Rus-
. sian, Magurskn_i, who in 19lh managed to fiy
) a hydroplane £67 5 hundred kilometers into
Xhe Barents Seas

: After World VWar I, Lt MitieiholzsT, in-
o 1923, flew several flights over ‘Spitsbergen;
and two yearg later, Lincoln Ellsworths, Lb.
i CGindr., USNR, with Roald Amwidsen, in two. fly-

PSS ing brats, Teached 889N, latitude where one of ‘
N the plades developed :engine trouble and both :
o cameé -down in open water. “The plane ¢ould not !

3 | be repaired, and ice 2lésed the lead so the
‘ N other could not take: off. Desperately the men
worked to flatten out the huimocky surface and,
finally, on June 15, they were akile o et LT A

the plane into thé aif. Whén, within sight of Figs. 12‘ T Fllght of the Norge

Spitsbergen, the cont¥ols once wore refused to
filnction, they brought. the ship dowsi in open - Figing to- the Norsh Pole by air has now
wa.te;- oi‘f the coast and mére rescued. 7'Ine become gomewhat of a <commonpla.ce» veritures In

3 ¥ay: _Lv“é’ Ammnriz:on and B

R e i

'worth, t.his % accmnpanied oy IImberbo. Nob:xﬂ.e 5 5 May, Golovin flew i'“om Franz 3
“1 Ttai:.an a.viator, trivd again and flew from yeturned and on 2& Iay, *arrcrai‘t i'rom Franz
in 72 hours, the first JOQG-L Tand began - depos:ub:mg ths Papa.n.‘xr*drii‘t
f $o West OVer Las paTSy y‘u&hnyﬁmada:l’.__’fhe;DQlen ‘Thiree other .
North Pole, xbut‘, not the first to reach the ~ &rips weve made in May frof Franz Josef I,and
' s -garliers ansthes ‘membet - of the t6 addn Setting up the Papanin group: and in
U. S Navy/ ~£hen Comdz. Richard E. Byrds had June -and July ‘Rugsian. aviators flew from Moscow
flown from ng’s Bay, -Spit sbergeny to the $0.tiie Us -S. across the MNorth Pole, August.
pele ar'd back; & dlstancee of 700 miles in 16 Levanevsgkl dlsappeared without & %race b etween
hours Ellgworth pade another Aréhic > thée pole and:+ 4he U» S. on .a flight from MOSCOWs
in 19'31 as representative of the Amerlcan Geo= fhéreapon began a seareh for T.evanevski wh ch
- graph:v'al ‘Society on board thé was caryied on-into the- Summer of 1938, Om i
“Byrd ‘accompanied MacMillan on bt : C May A9h5; W MeKinley i‘lew 46 the pdie from
tion and thén turned attent n. to “the Anbs Teeland and in the. spring of the FolldAing year . . - o
arctic. Nobile, in May -L928, in the d:&riglbj_e . 8, Ay Ak Forces made :a mass flight from |
Ital:a, started ondé more from Spitgbérgen and Fairbanks, Alaska; 'Begimning in March of 94T,
flew eastward over Franz dosef, Land t‘r}gnc‘e' ~ ‘the UDAAF ‘began. regular weather £ .Lg,htS ‘o the 7
.0-fhe _pole. . On his. ret.urn, g pE1e:

was wrecked on the Spibsbergen A ‘ = : e et e e e e e )
Noblle and. most of his &rew were st ved‘ ai‘ter

Dbeing mardoned, for 6 weeks on t THE NAT’URE OF !PiE ARUIlG
»resen.tatlves of 7 hations took paru in the

gearch, among ther Amundsen, Who, lost s life  Modern ' Dei'lnltn.on, oi‘ the Arctw.——The reg"ons ;
in the venture. A Russian ama’ eur wireless surroundlng the North Polé “are divided ‘into
operator succeeded in picking Up the €all for  the Arctic nd.Sub~ATctic zongsw Gontra®y to
he*p and . Swedish airman: found ‘the parsy and popalar Heglief the boundary between these two
$lew Nobile te safety, On his second £ ;1g'ht“, areas is. determined by climate rather than by
the machine wag m‘x.ckea &nd theé Swedn_s | the A"*ct.lc cir€lé: which is diawm at 6a°30'N.
joined. the marooned Ttalia party. The. modern scianti f1c Aélimitation of the Arc--

; - 1.937‘.,the Russ:.anS‘bega.n a. .geries oi' tr;ps. On

-

- to mazte the h‘

1
i B i s S ) § ol SHEOE |

|
P PR a

’ the entive group was: rescued by the Ru331a.n ti¢ is that «rea in which the mean tdnpe“‘aturg 7
icé breaker Krassm. for the warmest summér month #8 less than 50~
‘ - L \2,»4.3 o
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P wh::.ch approximates the tres l3ne or north~
ern limit of theé forest. The area in nhicn =
the mgan ‘hemperature of the waimest menth i
‘highér than '*"‘°I‘, i& considered the S\Ib-AI“"blC

Roughly the Arctic embraces in addition
to Greenland, Sp::.tsbergen and other polar js=-
lands, the northérn parts of thé mainlands of
..;ibema, Alasks dnd Canada, the Canadian Arc~
tic Archipelago; the cdasts of iabr .uor, and

— ~_J_A'l‘..he _gprth oi‘ Icelar}d_.._* oo )

e et

‘The -“‘roze.._Sea..--The Arcuc Cn&an; covering
approximately five million bquare milésy is

" abudt dne-thirteenth the size of the Pacific
Ocaan, A 0 tnis landlocked
galf of the Atlahtic Ocea.n is pet'ﬁ'e..m.tlyucov-
éred with ices; Tt is intéresiing 19 noté that
the geographlcal rélationship between the land
and .sea areas makeés it possible to reach the
Arcétic by overland travel.

'Thé Tatid Bordering
tHe “ATctic Ofean i3 gensrally flat, maishy,
and treéless. covéred with a var::.ety of plants
‘and grassés lmown &s tundras __'“he Sub=ATetic
on the other hand is heavﬁljr forested and dquite
mountainous' in ¢ertain sectors.

w

g it.-<The land borderiig

s e et

g
'

.

—

S W Dy SO

e

“Mosgb of the bund*‘a a0d part of the forest-
ed Sub—Arct::.c ars perma.nently frozén a few fest
benesth the suri‘ace. - This conditdion .precludes

- good.-drainags oy Tlnrgehmrt of the Arc

o e,

-
9:&-1. H

S| 4 K LA B P o PRy

b
- et

Flg. ¥3. ~ Nabtives at Barrow

—011 hass. been d:\.scovered
in many .sectic the Arctic and Sub=frétic.
In addition to. the Y. S. Navy Petroleum He--
gerve Vo« 4; private preospectors. and large oil
companies ‘have staked ocut oIl reserves:in Alas-
¥a niorth of the Avetie Circlé. The Imperial
Oll Company of Canada, a branch of the Standard
Jersey has~ sunk we.L_Ls along :

Natural Resources.:

3

The nomadic“IApps s, ‘the orlgitial p"ople of
Northern Biureps have uhrived for years. )
Arétic. ‘The pm.nr‘::.p_ue source o.f foed
and meat from theif rei
oyedes who. i‘ol_cw—a =..m3_ar Boile]
are found further east in Puss-

1]

remdeer as

I

S

56 nau::.ve populat::.ons-. However,
Arctdc and Sub-Arct:Lc regions of ‘Ca.nada., Alags
: d d, and Labrador it is estlmg.ted
id'on ‘of 132,000
Thiu na 1Vv

that there is a tohal popula
Ind.ia.ns, Esk:’unos a.nd A.Leutla.ns'.

R T P UV,

PR

mss:.onarles .

The fact that it is possible ko live‘
the Arctic. makes: the explo::.tatlon 0f the re~
gionts natural redoyrces an 6cOhomic pogsi=

-b::..!.::.'c.y.

e - -
i"l ‘bhe

D etnie o [
o “"'a"\\ t"..g.u;__—dﬁ

Coal of d:i‘i‘erent ‘degrees.- “of gi Ity ha.s

been. fom.nd‘j:hroughout tbe Arct::.c, and some of
£ e

natives a]ﬁéng the nort__f coast of Alaeka m:t_ne"‘
it for thedir -own ¢onsumpiion and for resale -
—Eo white iﬁhabihénts. . In additlon_large: coal,

vt

been( found. '-O'n '-th_
Between Great BEaF
are quite extensive.
inum adso are present :m the A‘

_—.-r P

-.uam::' auu vl

"The' fost abundant hatural reép_'l_iI‘Ce in the
reg::.on is the rich vegetation. Grasses and-
‘Planys flourish in the region,. prov:.a.lng ads
_eguate fodder for approximately five m:LllJ.on
\car::.bou, or remdeer, in Akaska aloné Whils
the exact: co:znt ig mot” “knowmn, it dis sstimated
i\ i Q. Lil)"}ubu;.u are capdble
of suppb*h::.ng % ir{:y %o forty million head of
this a.n:!.mal s whlch i& such 4 valugble .Source
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re\rersal in thought can befatt.r:_buted for the

¥hat_thé .shorbest air,

of food and clo’t.n:mg. On that basis the re
deer areas in Asia and Euifope are probably cap—*': moest parts to-the fag
: 3 vg twice as many head ag “the com~ rout.es +o these distant points pass over the
b:Lned Alaskan and Ganadian regions, Moose and Aretic., 7 ip: thé shortest shiproute
musk ox; though -net-as numérous as the cambo.l, dlstance between Yokohc.ma, Japan “and New York
t.hr:l.ve on the natm-al vegetat:l.on« in the Arctlc :Ls approx.lmately 11,169 i les, while the air

3
3
3
L

3
3
4
;
.
)
;

twe pe:mts over t.he -

plane luu.leage bet.ween Moscew a.}'ld New York lS‘r
As o t.:une «consumed Lu travel-=
2 € obwvious=

ot.her‘ mportant natural resource in
¢ is %‘”he gon.. erous fores, t.hat

SURPREINUU P I  3 -

places* t.ne 02 ees FEES. Are oTer’ 160 R S
‘afithorities claim that the- area Woukd be more. 'thht operat.n.ons Wover the top" were mot .
valuable without the treés because then ER feasible in. the past becauge of t.he vast ox=
would be covered with grass . and plantg and Pro= panges of rélat 7 une; lox
) m'de add:.t:_onal fodder- for the caribou herds. the abserce of gatiafactory 1and1ng places, - :

. .and. the ruaged weather condltims. “Now, with ~
fhe Imporftance. of the- Arct:.ca.-—-—ln *oerms of the development of planes With greater cruis~ K
ship- and train travely we think of China or: ing range and suitable ekectronic: vequlpment, !
Siberia as being gast or west of" th i the Arctic is no ¥onger an ;lmpregnable arrier; :
Stated: With the advent c£ long range' aive In fact, the Archic i well on the way & he= :
planes; however, We TioW. think of these As:.a:c.ic coming; ore of’ the hus:l.est air l&nes in 'the
countries as being 10ca£ed 6 ‘rhe north. Tﬁisf ‘

© o
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‘. In this respect it

must beé Teslized that

the sédurity we oncé dérived out. of. our geo-

graphlcal isolabion dnm_mishes each ¢a¥-

The

~ids

vitlnerability to attack from the north and

the likelihood of the Aretic becomin,

1ihe of defense give
and Teqiire approprlate

become mcreas gly val

demands.

‘T+ is intere stmg to noté that
-84 of the arga within the Arctic
Since shortly aftex
1917 the Russians

‘have been conducting scientific résearch in

the Arctic in an unprecedented MmANNer.
-~ -gfforts were d:_rected towards masteéring the
JRouté from Bering Strait to Barents
develop:mg the Soviet - ’rct:.c econontié 811y
© and fe}’plon.t:.ng the natma.] 1: ©SOULCES o

cle is cla:uned by Russia.
the ‘Bolshevik Revolution of

Apctic Sea
Seas,

That the Russian Shl
the fipst to conguer the
after ballll"g from Archangel to

- o 1 0@ct. 1932,

gatmg seaeon,
of meteorolog:.cal stations and .
aids that had Ppeen: ervecited by the Russ®anss-

The mporbance of such stations’

g our first
cause I.OI' ‘gérious
pl.ann:l;ng and” reseerch

thought

Of equal mportance 0 the geographn.cal
. 1s -the mideTal yvu\;u. :
u:[i'tﬁ natyral résourcés

o mnrl ¥ m\ch. to0;. reachedia

I

nor beast. This opindon was shared by tne
Seabeés on "Operat._uon nghamnp“ l'?S years lat~ ~
7 :

Follevdng Cook‘s voyage s malers and ‘Seal-
ers poked into the far 'sodbhern wWaterss and
Fabian won Bellmgshausen 5 an- explorer sent
‘out By "tussla, managed to Gross the Arctic
cizele at thriee aifferent pld.beS. The Engllsh
TUa's the ice

S our -
Geposiis and- stecipil mo'@mm mdleé under ‘greater

gvabesidé

approx—

B
96

Their

*"wa:.rlakov"' was
Arct:.c Sea Routé,
aring Stra:.t
within one haviz
was ‘dué. argely o the network

na v1gatlonal

phases ‘of "the ATCLIC . -
tlon ‘thag~the ‘total
ta:med there has Tong- since

.\.Ii‘c.l. < ,L».-

T #Riy for Ne:.ther Ma.n nor Beas
ess of the “Entarciic
ers - of & 11 zatlon, extens
was Jelayed uitil ‘comparati
Certadnl s, the arliee’r, exp
llttle to. our X ,wleuge of

A
LA

number of_ .ste :
been :mcreased. .

5n debermining
her on both the Arétic
s ’utb* cannot be over-j
The Ib.lssn.ans resiized this o ly too
- ands a8 earkty-as- 4935, toey
s.leugaoed ih studying and repo ting on all

had 72 sta:

Flg. 15, =~ Ice rldge ’

| I rélgined for a “Upi btatea Navy of -
ficer to discover that a e
tne mpenetxable jce. He was .
kes who headed’ av Ameriican. rAntarctlc »ex;olora— A
- hion - exped:l.tlon authorl’zed %y Cohgress in L 1836 -
There &ari be no. doubt. thait Wilkes cdW Land :
allohg the- line where Adeiie fand, Kemp Lahd,.
and Enderby Land are Known to exift. On ‘the
bas:.s of Wilkes" discover the ’Umtedr States

1d have been’ able 1O . How-
ever,'*we ‘Have 1ot y&u-6
of the ‘territory nof have xwer
of other- countries.,
other of the

ot standmg -early Antarcm.c

1y modern times.
lorers: contrlbuteq 1e
d weather Tiving.. ing the Soutt

~Thet anc:.ent Greek ph_.lo'sophers had pree-‘

couraged his sailérs
ardund. the: Cape of Go
e

L'a.nds to the TFar SO
« the Navigahor, i
to reach Indda. by Sa

uth, but 1ok

82 en—

sz Boe g of - ‘l"hP Z e

aues "‘VJ-CL-L gy

§ gl
He “+Hoek formal pessess:.on\

Bri’ 1sh Royal Navy.
of.

the continent fcr Queely V:.ctoria lby landing
on Posgession ISELand in 384Le - d diid
“he encounter the rente ~put he
also reached the itude at-~

ta1ned= for.60 yea,

- There followed expedltions by
Belglans, ‘Germians,, Scobs, SW di:shi; French a.nd
Australia.ns, Among the most tragic of these
wete the t,_ps, made by €apt. R. F. Scotk who -

71 2 : 1910 wvith the obgec,‘g of reecl;—
o kime, Capt

Roalld Amy

hiS’ famous Nol -+ Poler voyager
ihatlky had planned 6. by fo
but because Adm. Peary already~
- the feat, Amundser,, secretlysy struck out for
£he ‘South: Poles . With four companions: on skisg
.angd 52 - dogs, he reached ‘the pole ori L, Dew~
cember, x9id, Only a matter of days: - Yater,; O
18 January, 19 5 Scotd, anid hig . pariy algd
reached the poie; but died on the retum trip
to theds base. .

mundsen orig~
h Pole,
had achieved

P

an the south. ;
\ "ircle was c‘fossed. Th:.s was a=
H chi Jamas ‘Cook Who: proceeded ondy
i far enow ‘ hat f tend
i © lay 'j.er south it wa's. flt £or neither mah
P
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T Bxpeditions to hnhtarc t:ma‘ .

’ ons led by Reap Adnd i
doiiinate the, recenu ‘ex= ;
ﬂ.oratlon' of 'bha.tu con‘lnen« . Admival Byrd led & 'sécORd €3 ' i ;
T péddtion 28 and resuited In— Little. Amerlca ih 1933-35 He' . .
o the -seb &5 e e
from: ~wh:Lch sclentl_f:l.c studlej_ were conduc beds [ - e
this. expedlt:_on, however,, v_vas Byrd\ 8 w:mter—- g ’
Pla.nes, left this base on 'thé Rbsa barrier -gll, 'alone 3 at an aadva.nce weather base oA
t6 explépe %0 the gouth and east, '5€ sking 1o g 'S % “This, fiade 5 ¢
map ‘the great ioufttain rahges W ich border the - sible the fi_f:gt me 'eorclogj_gg;g:. Sbservations = X
- Sea. ‘Sécondafy to the s¢ientific -eXplo~ in the continentts inmberdor. ' o T
pation was the first fiight. over: tne Soush e - , e,
Pole. This was achieved by Admiral Byrd,Bernt. AR
Balclien Capt. A. C: McKinley and Hariold .June : !
in a tpismotored: planeé on 28 November 1929. A e
sun compass was used to determiné the exact x :
. £y .
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T T """"F"g".’l(m =2 -Army mstalﬂ_atlon, Greenla.na B : .
bo’cany, glac:Lology, terrestrlal magnetlsm and From a practi cal standpon_nt, ho,,wever, -
o808 'IO"Z'_E.D!}'"’““ e e g _A‘pé'_arr\'l' o rﬂ«amme are a'l'l pre*‘*‘",.much:onApape* e i o oas oo

QOthei nat.lons, too, have been ;aking a “Real - estate, -down there is like.l_y to cont:mue -
_ Mwelier interest in the scientific_features . at 'Lne cy“"'ottc«m of ’the wmld market... As one
and the vreal éstate of Antarctica. For ex- 5 g 5

e e S =

:

A X S v W

mMM:.w::::_z: 2od 5 S
e s
wha]:.ng repo't° 0 - shlp& in the .area. Seml—- - ’: ;
- permarient ‘stations in-the genérsl -area have als™ "~ ' R
80 bee11 set up by xthe: Chiteans and Argentines.. . Unl:.ke the' -Arcd:lc., thev Antarctlc 8. de, S
Argen»tlna ‘has bad one the- South Orkneys - ‘temlned by geograph:u.cal boundar1es~ and, dn- - 3
" gince .L90L1,,A as well as. W llfrhthouses in. the. \c.Ludes-, ﬂreughl;;;., that area of the Prak e
Me] chior Archipeélago. The Ch iéans put uheazc's-. clrcl d by the b0th south ‘paralle- - :
ﬂche ‘South Shntlands. . e i 2 ) S S
, o * T * The A ta¥ ctlc Contment,, scomprlslng some> ' E
Pmllt‘ 'al Clairs. to Antarc}tlca‘.--Altogether Tive miliion square miles, otcupiss prac 3.cal= o
'esf'uave l"ld c],alm to sll'bes of . Ly &) of this &réa. ‘Thé.refainder is taxen . 4 )
uf by the con idnentts coagtal waters. Tt is e e
_interesting to obgerve that the Antarctic con= - I
-Thc1r~clam.s “&1“6 b"sed“::u ua.uvv VeI - ~&nd \:Al.u.u—- o bdenh LEPPTCRImA ucb---uue”:'lbc' (oFig “'Uhe A;rc;c,lc N - E 3
ra-tmn,, and efforts hay ‘been madé %o bolster  Océan. ; CR:
them. by such at strative devices as appod . .
ing maglstrates- ahd 1ssuing whaling 1icenses., Q
The United States, desplte +he sarly vo;y- O
ages. of ] ¢ . R
'explo;*at,_ f oi‘ such «e‘cplorers as zAdmu'a.l Bv’rd, PR
has mads ne official o aim. On the other hand, W C -an, under the names Enderoj,*w_l es, 3
we conteénd that ‘soverelgnty Yequires moire than- Rogs,. ...nd Weddell, or into thre¢ sectors known -
. mere dlscovery, that it must be followed by ~ as the Atlantic, Pacific and indian agcording ER
'occupancy and use., ) to the ocean 0h whlcn- each spctor 'boraef's ST P
‘ . .. . ) . ’,_ — . 2
18 o g,
I 5 e cee - S &
. i - 5 ; . g; .,
— _—— . N A I— RO - S -
L - el R 25 - T R et P ek bt T e 'f-./::h“‘." A :
. - : - SO 1
- st 2oty e Sk Bt oo e s e Zhe

o

I P I L P - VL

T T R S e 1 R PR oty ¥ e LA ot - B Tk 3 EEEE S AP SARIL KT a TS IR, Ay MDA S P ORTT AR, 2y *. ' ol Ty K &




. The oceanic moat that isolates the ant-~
. ' arctic from the greab sontinents of the world
1s over 600 miles in width at its narrowest
point. - ¢rossing this natural barrier; some
of the vorld's roughest seas and fiercast winds
are snéountered. The roaring forties, howling
- . fifties and screaming sixtiés are choice de-
scriptions of the weather conditions ‘that exist
ih the respective latitudes surrounding the
_ Antarctic. Sea ice that reaches a thickness
of seven feet in winter and immense pabular
jcebergs over twenty five milées ih whdth in=
e o hazards of the approach o the South
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smsect. -Seals, wiales and penguins de, howe
ever; thrive in the coéastal wWabers. ’
o Deposits of coal aré kuown %o exist in
the Indiah sector .ands Hiave been found as. close
as three rundred miles to khe South Pole. ‘The
pigorous climate; however, opposes e econom-
jle e:tpli)_"i}a?tidn of the oré. Pra‘c«tijéally' the’
only industry thab. exists in the Antarctic is
since 1900, Yas ifpcre sed rap-
idly in iiportancé. . ST T
FUE 1M - g

The icy fortress of the Antarctic

causé it resists olonization 80 ‘sprenuduslyy

ifine Antarctic cont
. By its iey -degolation-.
e the region, wiere gven

The cokd climate -of
in sufimer the-mean. temn~
perature rarely rises above freezings 35 chief=~
1y responsible for the permanent ice cap that.
covers. all but approximately one hundred syuaré
miles of 1he total area. Ahough the data. is -
incompiete, it is believed that under the par-
“manent. ice caps which is ‘&wo thousand feeb
thick in places, the -continent is a continuous

mountainous plateau with an average

height of -

: six thousand feet. The South Pole, which ds
almost in theé center of the continent, is loe=

- - abed oh a platesuy approximately ten thousanc
. -7 fget iR height-fTI;t“hags.,'bé,en estimated t,hafb

in the Antasct

there: 1s ancugh ice
& one hundred and twenty

‘the éntire globe with
foot layers

While thére are small Guantities -of Liny
jichens, moss.and grass to be found in the Ant=
arctic, that is practicaliy the extent of Xife!
The continent doeg nob have any huian inhabi-
tants; trees and brush are nons jxistent, and
the. largest land enimal is not langer -than an.
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- ) I‘ig. 21, == Iﬂe e ck e’xvountered
% . Arc Lic. At the present d;f i&, it is not con-
< "~ sidered bthat.the air routes over the South
i Polar “region can or will be used tq decrease
. traveling time bBetwéen the three borderlng
o1 continents. Nelther is it possible to visual-

-k - ize any extensive land or see ianeuvérs of a

. military nature during the short period ih
Wthh i is physic¢ally possibie to: -opérate in.
the Antarctic, For the Same reason as has'
béen pointed out;, the prospects that, the mj
eral deposits in the region will become econoi
1cally valuable are somswhat Pemote..

e ot = R S DU L o v -

v

White the Antarct‘ cond

at pres'nt, «play an, Jmp ortant

- —- gonemic -0 goditical -structure,;  liscoasvad .
- . waters are a mnatural refuge for whaled and
othér forms Oof marine.life.
L Ary in the Antarcu;l.c tas: been. a..

i'em; does not;
roéle in our e-

e constructlon “of advanced bases. R

. petroleum unit consisting of 181

The whalmg mdus- )

GEG. THE

- FINE e

In Peace and War --The respons- b:Ll:Lty of the
Buréau of Yards and Docks and. the Civil Engl-
neer Covps in both war and peacé is to provi

+the shéré support. péquired by thé Fleoet-
complishihg iis assigned nmissions. ThlS stup~
port..¢alls for the design, constiuction and
maintenance of the 'shore esteblishment and the

ah A arirn,

uuDocks 'B.esearch

ersonnel at Po:nt Barroy
L\&ﬁ
been acxt.lvelv engaged in mak:mg a,outrlbﬂt:mns
to the Arctic progrem. On March 21 of that
_ Jear, on imstructions from the Secretary of
the. Navy, the Bure u_sént a.recénnaissance
party of fou of: cers into Naval Petroleum

Resérve No~ l;, to. :aneutlgate problems which )
would be -encountered if o drilling progrem for
o1l were to be undertaken. -T. Hume, 2 _officers
and 5 enlisted men were fiown to. the Reserve
headquarters at Point Barrew, Alaska, to make .
i‘urther suiveys on which t6 basSe the chdice of
driiling Locations. . In August. 5 GBD 1058, a

officers disembarked &t Barrow wita ‘8000 tons’
of" drllﬂ::ng and Arctic équipment: The detach~

fment carried with it sufficient suppliles to
maintain cperatlon without reinforcement for

a 12smonth period. Contzet with the outside

world was. maintained by-plane and radic. Work

was immediately begun on the erection of- wca.mp
-~ for-sheTbed, Zand on the constwuction of an—

airstrlp for the Nayal Air Transport Serviceé

“vwhieh was to serve the. operation
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‘since~the *urn of the gentury,
the wanton. °1a11°hter1ng ‘of the
inter national pr'oblem. -
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-gxplora~

tion for oil through l95@ Point, Barrow also

t =T olnce fonat tnme work has*’cont' ued**stead—“ -
xspec«les is an - :Llya Pregent- p_l.a.xm Sall for uuub.umeu
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devices and uechm.que were developed for win-

terdzing ofimars +he-road équipment, involv+
ing Heatéd cabs, extended treads to reduce upibt

nnn'n'lna ’!nnd nnd nrehea.ters tO make stdrblng . otk
of engines Wos:.ble uhder cub-&érc conditi
Other spécial devices, fabricated at bhe Ad— !
vance Base Depot, Porb Hueneme, Callfornta, or *

“anow pomy
ing . S\-i'l.ps 2 br:_dges for spanning crevasses in
the i¢é, heavy cargo slgds foimoving equi -
mént , ice Saws; srow melterd, and special. me

ificalblons for living -quarters; -Sled. dogs
also_wére procured. Va.rloug testing deviced

F-?:]l‘g,, 23, =~ Approaching Antarcv’"

is being used as a Lest station for Arctic
equipment. Various Arctlc prattice.operatdons
havé been carried on since the war: ~In the
winter -of 4.945, the 40 Ca.nadlan Army winber’
exgrcises, Operation Musk Ox, had two United
Sﬁates naval cbservers..

.uea.’c_)e'_,eel Bar'txca;pate in Operations="Frostbite!
2nd "Frigidi,~—In the spring of 46, the Car-
rler "Midway"* off %he east coast of Greenlend,,

bl 4o, ‘
Seabees and 3 CE(, ofi‘lcers an.ded in Operat:.on
Nanook,_ (iC entrated‘ Its operatiéns around

W:Lll"nwa tested equ:.pment iR the Aleut_ ns,.
These Last two operations were cconducted by the
JArmy, & represéntative of the Buredn of Yards .
snd Docks being a member -of Operetion Frigids

_waw. ) -
Seabees téke Part,
A Seabee detachment accompanied* the. Antar tic
expedition Headed by Rear Adm1ral Byrd, Task
Forcex 68 known -as "Highjump"’ It J.oﬁned the

cc’n at mmhxnn angd main—

d for gathering sclen=

tenance operat:.ons 5 &
_%ifie and techiical data on stch work under
conditions of extreme cold.

Liatson Was s&tablished with CNO through
‘GEC oi‘ficers who a."compa_nied the exped:Lt:Lon,

was extendéd by the Buredu in workdng out log—-
Istic anid svecia.l technical ma.terial requlre-

—;,Jlata Wi eecured. ) - -

BuDocks was hot rep,resented oz Operation Wilie

and full engineering and techrilcal assistanse.

i

were furnished for checking bearing power oOr
the snow ifi its original staté and ~wider var-
¥6us degrees of compaction. As @ resuldh of
experimental work; carii¢d out on .stab ing
landing strips cn £now, much useful teehnical -

e o - - -

J T ]

ARY

From théir experience s the two rank:mg
Civil Enginéer Corps- officers on Opération” - _ |
High Jumps,. Commanger Paul D. Pavis, CEC, USNR,
offic¢er In charge of the Sea.bees, and ‘Commaridér -
Charles 0. Reiphardt; GEC, USN, staff liaiser
officer, ¢oneluded that Seabee units engaged
in pola,r work in the future sheuld be nai To
ed" to the minimum size required for the joo
and that versat:.l:.ty in the individual meribeérs
of the uni%, rather thar. the unit as a whole;
should be sought. Suppily dli‘flcultles in a
frigid climate véry soen br:.ng about mdimin-
t8hing returns'™ as the m.mber of men :anrea.ses 5

[T

i
]
b

) Not only is the supply s:a.tua.t:.on critic-
a.l, but opportu.n1t;es for vecreation are
tay it o : netale can .be mainta :Lned

e the ’H:Lghjwnp expedition, 166 Seabe
participabeds, ineluding 26 Workd War ¥ veters

jland Qi F B

_ zns, 20 Seabee flédgings, and 120 géheral sefv= -
ice men. - Thedr- assignment. was-the urilogading -
of ecuipment and supplies, and thé setting up . 4
of & temporary na.vdl base )y cgmplete Wi't:h hous- - 3
” 4
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mterconnect.x.ng tenls, and gtor
a0 n'n&lh

sge ‘fa»ﬁ,ibies.
2 temporary adrs rip and an
emergency base :.nn,lud:!.ng communications.
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BuDo\.ks- uOuul'J.butiOn to Operat:.on HTask For"e
68" —=TH SUDPOrL UL tWe- “operationdl moves S 1o
Greeniand made by TPask Force 63, BuDocks &b
‘the request of CNO supp'_l_led eqitpment and re-
peir parts for this expedition vhich furnisied
togistic support, for the United States Wenther
Bureau and the Strategic Air Command, Ui Se
Ay AT Forces, diuig.tie ToLT Hf-Coaanl.

“Gertain «ciitieal ropeirn-T parts required for
the unloading operations wers -sent to Thule,
Greenla.nd, oy EL g a.nd othe.; equlpment -and:

Suppl:\.es Were dehvered tc chips of’ the Task
Force ab. Bos‘t.on. Lo
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e e Mobilization Plan.--The next war will,
in all probab:.l:.ty 7 strike with less warnming
and néarer to the heart of our country ‘than
did World War II. To repel” sucn- an attack and
‘to launch a counteér offensive 1 pequire. Al
most instantaneous mob:.l:.aatlon.
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- The baekbone» of the presert mobilization
plan is the Officer Qualli‘:.camon and Sélection
. Program, promulgated by the Bureal of Naval
Personnel. “This program 13- baged on.the prei-
ise that as-a requirement 0f effective mobi-
lization and &3 & need of modern wWary officers-
T mist be ‘debailed -into-biilshs- for whi
will & qu:.re no training ox for vhich they
- wilk r-aqu:.re ‘mdgrinu trainmg.

[
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N o it e

T 1o acéomplish tbese’cbgecm.ves,wuulu
“must be assigned o bl

aré counterpar’os -of :
théy ars. most prof*c:l.ent 0T, "at least, to k&
lets withdr related jub famities. gehiing™ the
right man for the right - Job #will not only re-
duce training to a minimum, and save time,,
meneys. and effom, but 1‘0 w1l also mcrease
‘mQral;:.

G'UB-:

The Bureau of Naval Personnel ma.m’oa:ns
3 ‘carpént record of the qua_l.\:_cations of all
Réservé officers through the. medium of the
Reserve officers &I el quatifications quess
tiernnaite {form Nav Pers-319) Thare ques-
tlonnaires; reviéwed annuall:y, reflect any
uhangns, in the officers’ usefulness to the
Navy. Traiding; ,advancn in 2ge, business ex~
oerz.enr‘e, educat: 5. length of separat:.on fmm
3 act:.v:.ty, and, physedical - -gondi
pez*b:."xent fachors -in- -seleobing theé pr ope'r' as-
s:.gnm 4. While the. in Aormat:.on totlegcted
durmg World Wat I D v,:n.des a firin.basis for-
f i zation of pe’f'sonnel‘ . becofies
-18ss yalnabl ¢-.48 each year pagses. - ‘Tt Is im-
porbant; therei‘one, ‘that all Reserve ofi‘iéers
complete and sthmit axmual quest:.om"alres vhich
will indicate thelr greatest poten’s:.al

hey: - -

e e

w’th.h, e

f

e An‘t.arc\:...c take-off

How It WLl Work.
’the (.aak of .order wmtmg ha’= :
“ized t0O spreagi the work. Load an
the meximum seciurity in thé eévent &
trophe or enemy acbion: At the -preése)

Naval Districts have béen assigned the re-
spons:.b:.hty of writing mob:.hzat:.m orders for

:Lnact:_ve off:.cers .

—I‘iign 250

o
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e ool

Nawval Districts have recéived i‘rom ‘the
Bureau ‘of Mavalk Personriel; qual:.ficat.:.on gapds -
on all officers residing within the Cratriets
Based upon: the submlssion of annual quest:.on—
paipes these qualA Lcation cards can be kept

- up-';o—date. ’ -— =
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:mm:x_nent the

Vhen mobilization becomes.
] ! L ; 1’”" L:-__—_-,“:t:‘“t— I

Na«ral pistricts will k be: advis

cations the officers
ious at yities- musu h

4

be accom-

1zat10n Rijiet cara -

plls";ed by megns Of 4 ' Mob
which will be forwarded by therBursew “ofNavel.
Personnel for each biliet Lo be fiiled, With
- these cards: On ‘hand the varlous Neval Districts
- Calky with. llttle «dli‘flculty, Line up the ‘quadi=
fied tesecve officers. Is.lectr:.cally ,operatzeu
tabulating machines gan Fapidly extract ar
desired pattern of qual ficationg. It is pos-
gible, for example, "0 selecty in in @ very short.
time, the cards of alkl lieut.enants who ate:
gradvuate. civil engineers,. can speak ‘Chinesey
and have had construct:_on e:rperiencea, wder
air, in tunnels. : e . -
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The determination of thie- Nayythe overall :
requlremen‘hs in the event of mob:\.l;zgt:.on will
be made by the C‘n.ef of Nawal Opera'blons a8
the result of :muer-Bureau plann:mg. ~ ThHe hum-
‘ber of construdtion. batbalicns requited to
implement the’ Flest in the prosecu‘b;on of a
war will depend on the: type and sizé of the

operat:\.ons and +the needs of otlier bureaus.

R

PR

At présents’ the r)lans of the Butesu ef
Yards 4nd Docke ca: 1 for existing 0 gam.zed ,
Reserve un:.ts 1o be’ expa.nded oy bautal:.on s:.ze. !
o do this will require ytilizat !
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© This is the t:me of - peace but 0. 1
the mission of the Navy in protectlng the, e i
tion, the admondition of Jchn il dones should

-of theé Volunteer Reservew The fact that Reé=
serve units are scattersd throughout the cowis
to the general pattem of decentra~

1t zatlon and thereby lessenc the possibility be heeded. ) ] .
‘that cantinuity of the mobilization prografs . . . . -
mJJ. be disrupted by the destruction of one »in time o}_- peace it is necessary 5 pre' '

X

1ocatlons. T para and be always prepared for war at sea.V
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Startlng with the Map_ ~-=The purpose of this
_Thipter is to give you. a more devaited view. oi‘
the geographlcal featires; climate and ‘ocean
gurrents of the polar. Tegims as we know Uhem
today. This will provide
studying the cold wea‘cher »eng:.neer:_ng prin-
ciples and appllcatlons describéd i the r‘hap—-
ters that f‘o__low. -

AcGompanying maps w:LZLl pemind you that
therets more to the Arctic than axn rce«pack
floating around the Worth Pole, and 1ittle
ns¥e to the Anta sctic, forr eur :.mmedlate pur+
poses at’ Leasty than ons -big 1r‘P—ccverecL con~ .
tlnent enc:u'cled by -an ice pa.ck cfen hundrecs

uhe egsentials soon begin to

ttle studys
“paKe “shapes  Th
isiands,. straits, and bays, and the~
: “purrents gets much easier to put toge’r.her.
s e ~--umuch _closer study would be more essential,

* the iar noptliy 1f only +n ’enable vou to. ~,|_ncx
your way to safety in an emergencys

PART §f = THE ARcml,c.
L’M‘ D AREAS

Many ldnds of *ceuntry ma.ke up “the Arotic
and SubrArctice Scme cf it resembles stateside
areas, bub most - of' .Lt is vastly dlfi‘erent.

Alagks .and ftho Aleutla.ns -=The grcater part of

Flagka 18 ot ArcSic but Sub-Arc’r.ic. Actually
the fArg’r_,}c _part_is more or less confined to a
“broad zone that includes the coast from the
Seward Peninsula, whose tip is onty 57 mides
from Siberia, to Point, Barfow, and eastward-to
the border of i;né Tukon Province at Deémarcation
Po:.nto The Arctic coast of Alaska, like most
.. .. . of.the la “-border:mg the Arc

e e gnaail

and flat w1,h the e',, 15

1é dcean {s Fow
p\,_Lu 0

- SR N

e . oo z

R TP T AT LR P AR L 3l s 2 s A e L S
v e P O T e L TP oy o

iz

4 fair basis- fopr

s far ag the Arr'tl\, is concerned,\ after B

LgmSaw T vuzzle .of. northern i}
C

f“"‘; - Aw-h.:n(‘h «Oﬂa_.w LS .

-the Seward Penlnsula and Ca.pe
“bérs- are few aiomg ’

is gently sheliring
stand some dJ_stance out from shore. ]
fren the. goasgtal, plabesn is & series of -moun-
bain ranges some of which Teach altitudes of

foPe than 8000 féet. Bovh the westerm and: .
castern ends of these mountains; knowht a5 the i
Brooks. Range approach the coast ne, the west+ L
erh end being near Cape Lisburne and eastern
end near Demarcabien Point . The middle regiom, *
howewer 14es farther intand abhout. 125 miles :
south of Point Barrow. Although hot very well
. knowm, the Brooks Range -yanks: among the grea.+—-
-est. mountain ranges. of-Norbh- Amb¥ -

, of Alaska 1ocated b the
-most of. +the terriz
spal and interlor

"That portl
"~ Sub—Arctic “which -Gomprises-
tery, is divided into -cod

The former :anludes terribory south N
y enlnsula,

5 ,the Alask

L soumf" 5 HHETS
gontains ~theé BT ~oad -delias and. ]
of the Tukon and Kuskokw:m R:Lvers a.ndi is gen— -

ferallyl - lying., _

« [P

The Aleutla.n Islands together w:Lth the
Koma.ndorbkl ‘§lands,’ form-an almest periel
arc stretd nhg across the Northern Pacific
’O an to Kemchatka. Fowmed 0f_volcanic, T k,

%he* islands-ate gened el ly migged and mount
éus, and probably mob. fondly remembered
g‘eat many Seabees. “Albitudes oF 000 Lo 5”@
f°e+ are common and several mourdtains are con~ :

1 lerably higher gea 'cxers radiate from mary '

¢ the peaks, mosh: of’ wh:\.c,h .ave volcaric cEngss

Some volcanoés in the region are St 11 active.

R L3 R 2

The Alaska Penlnsula. is a m:.nland con—‘
timiation of the Aleutlan Tglands and is sim=
iltar te the Astand are in ge‘fleral character..
Altntudes however, are ‘commonly grea.’r,er° ~ For
example , I¥iamna Volcano and sone other pea_ksx
hote th lOS,OOO feet higho

Eprtah
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3 -The south coast of Alaska 15 evef more ma.ny places fe rocky, consistlng of g:_r'axute 1
; mountainous than thé Aledtian chain, The Kened ahd gneiss.. The islands. ¢onsiist ch:.e:f‘ly- of :
: . Mountaing tise to moere than -5,000 feet, and. .sedimentary rodks concealnﬂ ’*=r.ee.c’f1 tundra,h
. t Mt; Marcus Baker in the ‘Chugadh Mountains far-  md, and sandi =~ A
i . ther inland; is 13,250 feet hn_gh Farther . 4
s - " soatheast, Mt. St. Fitas rises to. 18,000 fect. o T . :
e e . _Tj!'lls Same..aréa. alSOa_contai laneelglac*uersLl.. AT -, Y% . navn'l ) .1frnstem Apotie Q'ﬁn"dé'_-ig,sﬁ‘._.__: _eweiia _a
e ircluding the great Malaspina and Iubbard gla chiefly carried o via the Mackenzié River, . :
- : clers, One of the major féatures of the in- -ahd té much lesse extent along the Arctie ;
PN terwor regicen of Sub-;-xrctlc “Alaska I's thebroad-=— -coast of - Alaska, - Commerdial I*y; ig—is cone o -
! valley Of.- the. Yukon Riwer. jucted aleng the Mackénzie Valley with a Eranch - . ;
. ; . - '~oute to Coppermine, ‘on ‘Coronation Gulf :]ust '
P T . e A Victoria T"land I e o
oo e v @yer 2000 miles in 1é) 3 & P
[ one of the major waterways of the worl_.‘ Eastern Arc ic Ca.nada :anludes i
. ; ‘early June to Jeate September itL is n .
’ ’ s;;.ssn_ppi type. Ihe valley is f‘rtmle :Ln many these » Ba.f.'xln Isl '1d whlch e a..mo.:t as large '
- places and is the center of populatlon., An= 25 ‘Texas, is the largest island in ube» Ca.nadnan
! other mgjor feature is the ,15 .aska tL:.».ngeﬁ, the Arctmc. Eaetern Arc -Canada,. in ‘contra t, i
. crowning sumnit of which &s Mt. MeKinley,. the .-
-2 loftiest peak in North America, with an alt:L- . i
. X ‘tude of 20,300 feeb. N s . i
R : o _ 8000 feet and those in eastern and nort‘aem , -
B “-Ganadian, drchipelago. and.-’Ad‘;'ﬂé.ée‘ht Mainiand 1n_ parts of E'L'Leqmere Island to approximat ; -
SE ‘ Arvctig.—Ardtic Canada cludes the Canadian 060 feet‘, in altltude.' ) slay C
«v ,'.,_ K o ‘A‘}_L 't,ic Archlpclago u:.O.y 0.1. uuc norcl .coast o 8108, - - .
: ’ of” Canada° It. s c«.mmrﬂ divi‘ ed irto g wesb= Whi e well developed fior s alorg the coasts .-
! ern portn_on and .an easte,_l- portion.  The bound- and bare rock surfices fa the mountains .are .
o ' ary between the two is father indafinlbe; but | common ift most of the islands iii the eastem .
T S 1 gen-_ally placed along the axis of Boothia  section, there are atso Jarge areas. of tundra, . |
: ' Feninsula and Somerset Esland, ~Begause of the On the main_ and, ;or .Aélllylér, the entire west_ : -
- - . terrain there is almeost no iravel. between the y
two sectlons. i
T T e - ~ v T e o . s . ‘- H
Westetn Arctic Canada - ccmpr:.ses' the maiin- Travel to Eastern Arctic' Canada is by . .
) land coast fiom Demarcation Point to Boothia *yail to Churchill on the wesec side of Hudsem- !
) ‘ Pendnsuls, and the: islands to the north, The Bay, by boat past the Labrador coast, or ,by )
AT Targest of these is Victoria Island which J.q . plane. Fort Ross, a Hudson Bay Company posb )
PR S v e aboutkd-hn,.,qi Za- _n{‘ ﬂl'\h"‘n—aM’\G"ﬂr—f\rp- F"ﬂr\-hof Sogby AT R - S
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of Cahada is low lying Mounte.l 5 are scafce
so there aré few glaclers. The mainland in,
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Fige 2. = Terra.Ln at Um:Lat A.aska

Much of Caucdian Mainkand Suk=Arciic . ~—Sub=
Arotlc Canada includes a considers plé portion
&f the mainland, even sxténding in Sane piaces
as far as the rorth toast. Tnearéa embraces
the Mackenzie Mountaing and some:
of anorbhwestem (¢ mada which are 8 ‘continuation
of the Rocky Mount ains and 2 pbroad compar=
e S ative__y £lat plain that slopes gentiy ‘from an

altitude of 1400 feet
kenzie Valiey to sea level around Hudsen Bay,
Alitudes of 7000. or 8000, feélt in these

ins ale qu:.*‘e ‘comiion ‘and some: of
- The

wes‘oem Builozsiene
- nbe se.
Macxe*lz1e nlver

peaks carry snow the year arounds”
] “Yukon s one of the

Juday

T L‘-—
-uc-w ~Ea

south of the Arctic Circle.

llke much of - Canadas
is mountalnmls parbl culaﬂ V”‘i"‘

the Torngat

othér ranges — -

“Just east “of the fac~ —

loxre ——Al‘onnvzh La’oru lor lies entirely,
its northeastern
Avetice This parb of Laprador,
g eastesn Arctic reglon,
"‘Mwncrthwmel‘-

TOLA

part is truly

jiountaing rise to over 50“0 feet.
Fiords penétrate the coast in many places.
_ yhile o trees grow in northern Labrador, the
"~ soubhern part is forested and graduslly mergss...

wi.'nn The Sub-Arctlc interior of uanad&.

nas an d.xca. v.a. a.x.’m;.\v;._......-

miles, Morve than threée qua.rters oi‘ uhis a.rea -
is .occupied. by an ice éan that covers all of
the interior and Tenves only
row ice-freé strip along the ‘coasts.

a rélatively nar~
Next o
the Green;l.and ice cap
the largest ih the world. It is Poughity
deme;-sha'oed, reaches & Maximum altitude of
about 10000 feet, and the ice is constantly
bu‘b very s_Lowly flowing, ou tward. It is esti=
mated that in some places the 1 ice cap is 7000
to 8000 feet thick. Near the-edge of the ice
cap there are nurerous crevasiges which -fmake
travel dangerous ahd in some vlaces almost.
:meosolble. Seme: crevasses ars 2kso found ifi
the imberacs. Many valleys, ettend:l_ng from the
ice cap to the coast, are the outlets through
‘witich the slow flowing ice in the form of glé~
—éters -is-discharged frow the ice cap into the
sea. Most of the Greentand coast extends out
beyond» the iee caps. although thepe are a few
. stretches, especial yin, tne Anorthwest and:
northeast, where the ice cap. descends dl'f.’e"“’
to the ses. !

'Lhe Am;arcHﬂ ice cap.

- great. : Ly

to m:.d—September :L‘b is nav gable for steam=
the Slave River south of Great Qlave uake
-distance of 130@ niles, : +he

Mackenzie Valley is well forested and Fertile
) C.ount éss la:keSs const itiite a qotable faatire
13,3.;’; 6 the gasts

“of the va.]_ley gnd the p
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boats from the Arctic Ocean to Fort Smith on

“TL.C“ ot & coasuas Gl

On the sast ccast :Lndividua.l peak
altdtudes of 10,000 to 12,000 feéts 1 y
NS,y OF ! Gunnb jorns's Mountaia with an al‘bitude
,~o;€ 12’,1j9 feet ia the highest Knows but there
nay be otkers not yet measured- “that arée even

B hi,gher. On ‘bhe other_
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are generally less thian 6000 i‘ee‘b; F.l.ords dut
deeply into the Greeniand- coast. ' Mary have
gle.ciera at théeir heads which d:.scharge large -
icebergs into the sea. The Eact Greenla,ud.
fiord system is oxne. 6f the most imposing in.

v nthe wobld. . Scovesby. Sound, which extends in-

1and more than 150 miles, is the lnngest tiord
dx the world and Franz Josef Fiord with its
'nrecipitous varled—colored walls equals the
splendor &f the Grand Cangomn.

Vel A

= S - -

grea‘b plain of norbhern As:.a. wh:.ch slopes
glowly inbto thé Arctic Ocean, ard all the is~
Iands 4¢ the nmorth. The coast along theé Aretis
‘Ocean varies from. Cape Dezhnéva, the north-
eastern exbremity of the Asiatié coltinent,
where the mouptains visé to 2800 feet, to the
Birgango Mountains on thé Taimir Peninsula
with an altitude of 2000 to 3000 feet., The:
~area -between thesé-twod Is.a- generally roiling
tuadrd belt that is drained by- _the €. Yenisel,.
and’ Tiena Rivers. Thesé large #Hvers are often
- “blocked -with ice for months, and floeg the
sufrounging -country during, the: sumiter thaw.
Trie best known ishands in the Arctic Siberian
zone are Herald; Wrangél, New Siberian, North

~Landy Franz ~Josef Fandy “Novaya-—Zenlyss ande— - oz Sub-’A'r'ct

Norwegian Ps.rl .dment wheén it, Wad rea.".‘ized’ that

the other treaty nat:.ons‘ would xhdve to glve

their ‘consen'b .
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Spitsbergen: All of these: islands with theex< - "~ fricih, the trée S iR
T -geption of the last orier-are claimed by Russia. - boupdaries of Manchuria and” Mongolla wh:Lle in _3
R Spitsbergen. fas-acquired by Norway..in 1925 .. 'bhe west 'i'b includes p;cactically falL'l. 'bhﬁ nothe B
1 under thé. Treaty of Paiis., Both Norway and . 2 R S — ;
¥ . Russ:.a ~operdte mi o8 “in Spitsbergen. An offer ) - - ) b
S 1947, 'bo fortdfy the, istand 3
- T , yoovisiderable in- Tr'ﬂ-afr@ ~=The - northern half.‘ oi’ this: boughdy . =
i £ the werld because of the ~stiaped island or gpprozims ¥ half” £ A
T v of Sp:l.r.'=b°rgen 1n 'bhe polar- ts 'bo'bal area ei’ hO,hB7 squere . ¥
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Ho tableland of volcanic rdék averiging 2000 feet
L aboye_sed lével. About one-fourth of the area.
R is covered with glaciers-and lava field. Val~
T Teys and fiowrds penetrate the great tableland
3 oh all sides.. e valleys or lowlahds vhich
qg-.{‘: - GOmPrise only.: one-f'ourbeenth voi‘ ‘the toted ares

~aye almyst the onlv “parts of tne Lgiani e
--.are habitable. Over 100 volcanic peaks rise
T ‘beve the surface of the platedii. Many bol
- srrings ahd geysers are found on the is ands
The. warm cutrents of ‘bhe‘Guli‘ Stiream help té

; lmnhg+hpugmu+hem1_no:¢bmf_.1"elmd in the

g
s
'r

—t®

‘f

Kola inlet and Novaya Zewiya, is sometimes
¥mown @s the Murmen Sea. The bottom of the
‘Barent's. Sea resémbles -a piver<sroded plateau
¥hith leads many to believe that at ohe time’ b
it was above sea J.ev*el. .

~ -«

S u.f ";&a uca io dGSC"‘.}.“A"’ —ﬁﬁmtb‘a+.~-h0ﬁ'v~0f_;__._.
water lying between NoVayd Zémlya and the Yanal

?eninsqla. It-is couparatively shallow ;and: -
lies en-‘cirely oh, the continental sheli‘. ) o

Hudson Bay:e --Hudson Bay is not an 1nte,gral

ub-Arctic category while the Ice' and ¢old

- -mn'rerrbfs; frem the Arptic basin n.mports a great.
deal of chilliness to the wiathet of the nozthe
ern half o.f the is*land, 5

OGEAN ARFAS

The- Arctic. Océari; a Gulf of the Atlantic.=—The .

Arctlc ‘0cean comprises & canparatively Smell
sein at the North Pole surrounded by a broad

continenta.l shelf. ‘The basin is appro:d.mately

.only 100 fathoms. The 1slands of the Canwdian

N Arctic fArchipeiago and tiumeroud other islandi

: afe on this continentel shelf, The contitadty

of the shelf Is also-broken by sevéral .de-

pressionst in the Westérn 'Hanisphere these. are.

:Lden+1f1ed ag Ba.xnn B&y, Beaufort Sed,, _ a.nd
the Greenland Sea, and’ in the Bastern Hemi~
sphiere, as the Barents and Kara Seas, Several

_.othér segtiers 2 2 the Arctic ‘Ocean have been

" ddentified loca ) “such as the #ast Siverian
- and Nordenskiold Seas, but these do not gen~

: erally deno‘be any physical distinctions.

M

e e e e e e e S

Bai‘fln Bay, which has an. indepehdent. bas_.n
more than 6000 feet deép, iseparates Baffin
Tsland frém Greéniarnd, = Gn the north and west,
Bai'i‘in Bay connects whth the iArctic Ocean by
. fmeans of variéus chatinels of the ‘Catiadian Arcw
i tic Archipelago ahd on the soauth :Lt Joins the -
Atlantic Ocean tlirough. Dawis. Strait.

) Beaufort ‘Sea is the title given to that
land-free section of the Arctic Ocean situated’
-Between Alagka and thé Canadian Arctié Archis
velago.

The Greenland Sea is that body of Watsr
bounded. Roughly by ‘Greenland, gcelunid, and
Sp:.tsbergen. The basin of thé Greehland .Sea
is sepatated from the polar basin and the At~
lantie Ocean by natureld ridges. It does.,. how-
-ever, comprise the orly broad .and compéx"atively
deep msand of égress far the Arctic Ocean, “The

ma¥idum depth -of the Gréeniand Sea that i=
knévm today ds 16,000 féet.

TaTe.

-~ T emsiara

" The Barem',s Sea 1ies we.
6rn Goast of Europe and the islands of ‘Spits~'
‘bengeH, Franz. Josef' Le.nd, and Novaya Zemlja.
The squthers part. of the Barents. Sea, between

s

e e
o

THG61n O--dBm—mt
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©2000 ‘Favhams in depth while the-she.f averages -

o e e S e
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- part Or the Arctic UGealr Dut IL ¥s v ol-iliie~
Iniportant nor+hern seas in the Westein Hemi~
aphieré, This shallow inland sea reachés the
_ Norbh Atlantic -Géean thiough Hudsoh Stirai‘o, a
" Lane 500 milés 1éng that geparates Baffin I~
land fpem Labrador. Foxée Basin, a- northern ;
dontimiation of Hudson Bay; confiects through - R )
the narrow Fuary and Hecla ‘Streit with tbe Chan= ! :
nels of- the Canadian Arctic Arch...pe];ggo. In
the Hudson. Bay -depths are genérally less than
650 feet: The botiém is ‘gently shelving =0 ]
“Lhab -tre wWaber Lo-shallow foy -séie.- StONEE i e |
off shoré. As a resyibs retrsating t.i‘des -
__eover extensive mud i‘lats.

' ‘IGE CONBIT‘ON&

An routstanda.ng characterlstic of northern «
—geas 1s the vast amount of¥ece=that “fomts-there. — =~ -ameod
in wWinber and much of which rema.ins the year
round, ) . -

o ..:n,-_,ﬁ\“,

lost. of this. 1ce is sea ice, but some »of
it is in the forin of lcebengs. stemn:mg mestly
._from the G Greenland ioe tcap. The: var:.ous t;ypes
o:t :l.ce a.nf.i tnelr pﬂys].bd,..\. o upe
aiscussed in deta

in Chapter Three.

< ,J\‘Ji, T

o
X
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TIDES

Small Tices Gommon in the Arebic.--Tides in
* the northers seas Vary widely from paace to
places. T:Lde ranges aré always smaller along
- - streight parts of a_ coast than at the heads -of
- funnel~shaped bays along ‘the samé coaste " For-
emple, Frobisher Bay, in the goutheastern
of Baffin Island, has & funhel~shape and
:Lts tide range is 20 to 35 feet, On the cther
. hand. &t Clyde Irlet., on an open streteh of the
e it heastodoast of the same ‘¥8land, the t.Lde
v " - ‘pange is only 2.50 3 feets In most PEFLT O - \
o the Arctic small iides are more common thah Fig" 8o = 108 GEELt g b ourEent

{ - those of greater rarges HoWsVeT; Wrinds are &n off EXlesmere Island

- ¥ mportant influence. On the north coast of Also currents influence the na.v:\.gablllty' ]

i - _Alasks, Canada, an and. Siberia #inds sometimes ~ of ce srtatn witers because they contrcl the )

.o [ redise or Yower the norisl tide by 2 to 3 feet s dipvection of ‘movement of sea ice, For -example, - - -

dependn.no ypon the:.r dlreution, : -7, - the current that £lows south aleong the east
-y eoast, of Gréenland brings down Wk Ath it floating
4 . The. normal tlde” *'ange alopg the north  ice that in soms years Plocks: that coashs ‘

coast of Alaska is less than fadt, - Sim~ -
ilanly, the tides are small in the chanfiels ) T

- e T - dagdding " fron “the “Arctic Joean inbo the Cenadian - - The aebion of -currsnts’ in leaving -drift=
N Arctie Archipelago. In Coronation Guif, for wood aliong some- Ancbic-shores has saved many T
; : - example, the normal tide {s 6nly dbout 8 inch- ijves in the nast and will m'wably save more
. _6a, At Winter Harbowr, Me;.v:.]_'l.e Island, the in the i‘uture. _Howsyer', on. .5ome’ stretches of .
: °; -vénge varies .between & foot, ‘and. hz feet. ) coast this precious supply has alveady, been
L Se C - foused. upwt . % o
i oo

) Lo : .f‘ - S - . P - - . ‘Ja-> - e -

Co Ba.:i‘fln Bay “has . a highly .Lr.feg 21 i""oast
T vith many fiords. #S & pegult its tides vasy.
— - 1. _considerablye At Craig Harbour, in the south=

3 [,

B "General Drift Acv*ossw,he Arctlc.-—-b’os*' of the o
the Apob e Ocean drifts” frems - 0 F
ross the region of the o

esstern part of El.Lesmere Tgkan ;**heAHde - »{I\Igz?‘l'_.h p,@;\;e, +0M@ Greenihan :
range is 5 to 6 feet. -Ab Bylob. Isiand. off the: Some of this water Tlows eastward through the - —— P

: northeastern ¢oast ©Ff Baffin ‘Island, it &8 X2 Canadian Arctie A,rch__pnlagol. There; jo Ihiag ¢
R TE=faet. butat Pond_Thnleb. :meedlately to o, Smald. pa.rt of the transpolar arift, &t flows
the 'south :Lt is only 2‘ feet. ’ - v v she-wasteri..side of Baffin Bay =
' - and Davis Streit. end evenvually feeds the “Lab= -
’ ’ . pador Current. ‘Fhe bulk of ‘the transpolar - )
p— -~ ~The tidal range- slong, the Buropean coast  -drift, however, burns -south along the eastern -

of. the Barents ‘Seaeil considerably large. K  cO8StS of Greenland and Spitsbergen: As & - 3
long the Ymman cagsh is yaries from 113 feet. resulit, pack ice 9. ] spoughit fiom the ice—covered T -
; Bay to 18 3/l+ fleét.at Svyatod Nos,. - — “hocde Qcean,. slowly drifts past these coasts
enterb the Whn. e Sea during & latge part. of the yeal. . _Part of the

: _Fast Greenland Gurrsént turhs around the south=

ows northward alofig

: ‘ sk:.', and 201-, i‘eet ab g _ern_tip -of Greenland and _ )

S ; C—ulf of Mezém, t¢ 3 feet at Archangel. L {hé east s de of Davig Straic d0d Baffin BaYe . _ o ___: E

SR B ) - At the north end of this bay i swings wost. and -y
: T In"the x{ara: Sea the :rzmo'e ig enall, usu~ - South and joins a- southward dlrected current. N

) ‘ ally hot more than 'Lz feet to 2- “fleet. o in its progress down the west side of Baffin
! : S -Bsy a.n:i Dav:u: %vait.., )

Q‘G}EAN CU RRENTS i _ Glockswise, DrJ.Lt Horth of Alaska.-v—An exceptiop o
. - s - T Lo the géneral Transpolar drift is the currert v
b ) ) - in the Beaufort Sed, which ies wést of ‘the
e Effects on (,limate an? 1 a.u.:.‘r\p_.-'-'l‘he climate Ganadian Arctic Are Aipelag and washed the’
o}s arts of the Ar‘.,ti'c is strongly to¥h coast of Meska. 'ghjisl curpeat probably .
ence r thée otéan currentids - An example flows . sout"xwa.rd riear the wéstern side of the Ll ;s
_is /6" gold Arctlc suprent. flowing south past - Arch.apelago and then westward along the Alaskan & ‘
 fhe coast ol Tabraders vihich Keepsithe. Tapradoi  coast as far ag Polnt” Barrows- Here- it meets & %
b other coastaJ-' northeast currente . AN & mu.,.l‘\:~er~—n*‘1 EhOTe. et

;coast co.Ld in ‘compari 360’
apeas in theé same latitude. e . drift is frequent at this place.
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Gulf Stream waring_Scandinavia.
Wnioh Iiows atong fhe ~oast of Norway and even-
teadly through the southeérn part of the Barents:

- .8ea, keeps the Lattel free from pack iece and
N also makes it possible fo;-’—mctz::?l"“m-mt and
the Murmen Coast to operate from open Narvord.
33 larky, another branch of the Morth Atdantic

Drift washes the shores of ‘Spitsbergen and is -

respons*xble for keeping 1t western coast free

from ice dur:]’ ng most of the year.

~“Cuzvent dn”
current with & comwer-clock'm.se rotation.
‘Moving southward along the west side of tne~
‘bay past - Chesterf:.eldL Inlet and Churchill,
gwings e&stward near the south end. of the bay*'
o and then northward atong its eagbern shore 1o -
__Hudson Stra:lt. Here it turns eastward and-
= Follows Lie : vewgtrodt-to. the
:.ns= he Labrador Current.

ol
“oceany ‘where :Lt jo

© CLIMATE AND WEATHER

 Moving Air Masses
Fou -know,

the .climate o of a locality is -the

average of s weather over a périod of years

whilv weather i8:. gimply the currént, state of

~fohe~_tmosnnere¢and the seg=or ‘What you see
" and feel from day to dg

Weather sc:u.em.e is
concerned with both phascs_current #nd L.
_ ranges It i¢ obvious that a sound lmowledge
«of wegther sclence is important to the success
of mil’\tarv operations even :m the Aretidc.

The genéral (‘:.Lfb’lﬂﬁ‘blOIl of the atmosphere

~over.the earth caused by Fobabion of the earbl

sun: by mwses of’ air ie the prma jpfluefice

) 1imate and weather we hewe., Just
as uhe c,% culat:l.on of atr within a building
_ obeys sstrictly phy: ical lawg, sodoes the far

. urrmm“er_circula‘ﬁ n over the-globes -
i‘:l.culty in measuring. exactly the fbrccn tirat
are exerted vpon the atmosphere prevents more

accurate and advanced weatheP. predictionS.

e Unr.oad:.ng at Pto B “row

the- Hudson Baxu--qudson Bay has a .

'fabout'what -hapoehs in the higher

ape the Star Perfomnersg—-As \

and; differentials in edt” absowp’ti @ frem the-. --.Sphead. them. ovel

v

e
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advan\..ements s howaver, are being

e e it < o
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made in weather science every day, ‘Perhaps the
greabest stimilus to progress if this field was -4

the ¢onclusion reached by Norwegian scientists
after World War L that changes in weather are
caused by the conflict of swe,,p_mg massés of
warm and cold air along a polar front.

The United States has played no small payt
in building up the new kmowledge that is rap=
141y transforming weathér sclerice. The Army -
and the Navy have long been cartrying out ex-~
tensive —pegesrch-if " feteorolosy: Dnﬂunllied T
sciencess -Actual observations and. measurements
in the upper air rather than sheer reasoning
altitudes
have enabled weather scientis t§ to develop
practical techniques for forecasting smd o
. make vs.luable addit:l.o s to the
~theory, :
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Tess, Heat in Higher Latituaea.-—A major factor -7 -
I the-climate. of ary lc.icallty Y _the ameunt ,
of heab the region receives from the sun. This -
quantity depends on two things=-the angle at ‘
which the sunts: pays surike the earth and the Y
length of the day, both of wh:.ch var'y mdely

rwith varv‘i‘ng _Latituuc.:“,

- R e e e f Y A hrean

The enerzy deLvered b the sun's: rays :’Ls
considerably less at either pole than'it is at
- the equetor. This Is true because thé rays at.
the pole, striking et an oblique angle, mmst.
~ pass ‘through a thickéer layer of atmosgphere
- which absorbs, scatters and reflects thems
In addition the at2ular approach of the rays
a _Larger area.

W= e

- 'The :an]ina.tion oP the earthts axis wn;le
the earth is rotating Around the .gun causes a
great variation In the ]ength of day and n.,.s..u
latitudes, At th Horth Pole the
horizon £ 6 months, white -
i¢ Clrele it is up gll day caly on T
In ,vgj.;xter there-13 an equal. amount ;

at the Arc;c
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5 ‘t:Ltude for latitude.- during whicn
the sun Is- hldden pel:ow thé horizons -
these ruEkes ane aqtronom:n.call‘" correch, the
suis is often seén when it. ig @ctwally below
the horiz,onr Phis ¥8 possible oecb“se\—tne
sunts rays, striking at a low angie, follow 2
curved path through the dense alxn near the
surface of the esrth. Twilight, therefore, ie
lengthened &b hlgh altitudes. Winter is def=
“initely not a ge“.i.od of total darkmesss South _
- of latitude-84~ N there 1s same ]ight from the
‘horizon even on 22 December:.- Tq-addition, the

Arctic is favored with oavticularly Tohg perl-
“o0ds of bright moonlight which is an a.id in
winter travel.

Cljmate.-—Another
important factor that a.lters “the climate of-2 -
region ds the topography. The temperature,

precip:.ta.tlon pattern, rnrevallj.ng winds:-ang

- fog are ﬁodlfl”i by the topography.

How. Topograph;

decreases as altitude
- $1icreases. . bonsequentl,, - highlands aré cooler
than lowlands. An exoept:.o‘ £o tuts rule oc=
cubs in places. where air circu,l.at:.on 48 re=
stricted! Cold air Is ‘heavier than warm ey >
and therefore; it tends to sink and becone
trapped if there is poor sid éirculation. Thus
. alr may e colder on the fhoor of a valley
than on surrounding hills.

Nomally temperature

Kir moving a.ga.n.nst a “highland 1§ i‘orced
ypward and. cookeds Simce prec1p.|.ta.t1on vesults
from ‘the ‘coolifig of moist air, rain- and- snow
sre nomally greatest in mountainous areas:
The presencé of mountains is largely respon=

thle for the many glaciers of Baffin “Tislands-
Ellesmere I5Yand,. and Qreénland. Conversely
the -absencé of founbatris explatns the Yack of
glac:a.ers in Caradaf's we tern Arcts
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- ag ‘it traveis over 2 co6l seas
~While. . 7

" ‘air currents.
contlict bétween wariy

_.ea¥yth, known asg at

become° pooled and heavy.
flows dewn the sides of the ice ca.p,

The high Greeniand ice cap haes a un:l.que
gffect on Windss Adr in combach with tne ic
It settles and.
creating
grav:.ty winds that ga.ther speed ag they ap—
proach the edge of the cap. When *hese winds
are further accelera.ted by & stormj they pro-=

- ducse the offshore. zales somghimes met along the
- Greenland coast. - . .

of water do nob. cha.nge tein~
and consequently tend to
in their vicinitye For
_pener_allv_have céoler

Large bodi.es'
perar.ures very easily
stab:.l:ze temperatures

L HlS TessonTésecoas st

Sunmers and warmer vn.nters than do the’ inte--
_ riors of la.rge 1and

mas seSe.

Becauge of the differences in temperature

between lax ge. podies of water and adjoining
Land. fiekses, COaS stal areas are the scenes of
" many -fogs.. Warfn air frém the 1and i ¢hilled

i%s moigture
condenses, and the result is very ]_-Lkely to beé
fog. 'The reverse of-this,. Where-wa warm molst.
aly moves intand from the sea, is alfo a pos—
s:.ble source of fog.

Movement oF . A.T- Masae Rty maases are merely
The more -or less continuous
moist currents, usually
£Foin the south or west ang cold, Gry currents
from the north or gast in-the Northein I ‘Hemi~
sphere so pegembles the battle between twd
‘opposing military forces that the name nfpont ™
has been applied Lo the boundary between dif-
ferent air masseS Tt, has been determi_nPd that
during the mévement of alr mas s8s over the
He? ipculation, diss
finctive p acte devaloned.
quer various source reg:sons. For example,
pola.r contlnenta,l alr becomes re.Lat:.vel;a,r -cokd
and: dry through sta.gnatlon ever the Arctic
tufidra. BY the same hoken, tropieal ma.rlt:\me
air is vorm eand mpist because its sour regi_on
:rs located ovér warm geas. = - ..

"d

_°  Analysis of seferal air ‘mass migrat:uon
demonstrates that the dry 'pol continental. adr
Amasses pass off the continent wi

gaing in moisture; whereas the trop:.cal mari-
o m,..s:es, whose moiéture is de &
h oceandic reglons, lose cons er=
able amounts of molsture to the "a.nd a.ﬁ a8 -
during, their poleward movementa )

In winter a favorlte route oi‘ pular air

Mmasees: is from, the Arctic Qcean southwa.rd along -

the Ma.ckeuzie valleéy -and then eastward over
southefn Canadg and northérn United Statesd.
In summer - an gastward movement takesg piace
a:rther north so that the air masges ténd to
pass from the southern islands ofl the western
-Ganadi:an Arctic Arctupelago foward souuheastem
Bai'f:m Island.
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to the permanent influence cf Latitude.and
topograp!ys transitory air masseés éxert a pro-
found effect .on climate and weather,

Arctlu Seasons.—Sea.sons représent tlie-weather
in any Tégion over a prolonged périod and are
therefov'e true express:.ons of the climate.
In ths Arétic; Summer and winter; victh their
extremes. of teiperature, are well “defined, bit
gutumn and spring, esped 1ally in very high
Iatitude.; are more indef nlte,
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ng'i“ﬁg. in the A;ct:_e mefges into swimer.
_with the. genera.l melting of the show; the; brea.k
up of iceon rivers and .Lal 8 and the appear-
ance of flowers and nunerous biirds. After
_sumnér begins, sea iée stards to bréak up along
Arctic coa.sts pemtt:.ng ships to navigate ia
raffy pléces, By August. sbout three=fourths of
ald land north of the Arctic Cirele has bécome
f ree from snow. Most- of the remaining snew is
in the interior of- Greenla.nd, parts of Baffin
Island, Devon-I8land, and Ellesme;e Island,
Gontrasted with other seadons, simmer is chate
acterized By a profusion of plant and, diimal
‘iife on the J.a.nq, and by open water in the
'Seadsd. Contmmus daylight dueing. ea.rly sunmey.
is another notable feature of the. Arctic.
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Suniite®® Herges ihto aubumi when, birds. start.
- gouth, when temperatures. drop to nesr freezing
at nlght, and Whén snow fluriies appedi.. A
little later subfreézing Lénperatures become

common, lakes freeze over, then .streams,, and

A nsids 4
Slv na. oLy

" By this time the days ‘have begomé
short and -there is some sncw on the ,ground‘
1Du:r'Lng this freeze-up per:l.od when lcs is form-
ing on lakeés and sea, there is generally little -

{ dge travel.

Y awrs TVhne *
Lo a4 (J-AM J—AA——« JU O l-\'ils

“

'y
‘-4*3'«: g»«m.

Eig.. 1, == “Sumhet $eason. at.
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tures’ rema:m lf»w, ‘snovw covers bhe terra.ln, and
ice thc}'ens over most, of the. Avctic Goedn.
The. - persl stent cold that governs 41l activities
dnd the long nights are the most prominent
charactemstics of the winter,  Despite bthe
fact that ths sun is below the horizon for
any weeks ih the far north latitudes, the
moon, northern 1—i»gl~ts, and ‘the refléétion of
hght by the snow prevints thé area from be~
ing.in btotaX darkness, Winter travel, except’
dur:.ng sterms, cont:umes unlnterruptedly. B
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Ler merges. intd spr:mg “at-th6. NOurs Ol

Low temperatur'es -ar noet. .

sun.:hlne' inctease,’
. Uncommon anc Ty ¥ : ' '
but the wea.t_ er gra.dua.l.ly turns mllder a.nd snow
. starts melta.ng on land. Flowers. sprout, at,
times; 7 throug"l drifts and ‘szals bask In the suh
along arctic coa.sﬁs,' The. Land fis freeq firom .
snow gradually, rivers ‘oreak up, 1akes open,. .
Cand’ f:.nallv summér Is at hands: )
Not the. Coldest Place in the World.—-The low
-est temperature that has beer : corded anywhere
on-the earth was 909F below zere on. 5 and- Y
Februvary 1892 ot Vex‘nno‘,ransk‘, Sikeria which
. strangely énough is on t{he edge of a great.
wieat far'mlng be_.t, This is coldér "thdh hag
been recorded in ‘any segtion of the’ Arcuc,
The next lowest temperature that has BHeen re~-
Vigbly recorded -in=the Arctic wag =+ 80F at —
Fort Yukoh on 1% January 1934: Gomparing these
vilth the 1owest, temperature of record in the
Uhit ed Sta.tes. which was -66°F at Ri: /
Ranged btatlon, Wyom.lng in Yellomstore Park
ouu-9 February 1933, thée reputation of the Ape~
“tic for a . chil. ¥y cilﬁmate beg:.ns uo be seen in
Mk - mymBa e P
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There airé no authefrtlc records to Mcate -
that temperature'= - the Arctic Islands, drop: .
- below —~600F,. It is ‘almost. certa v that. they .
do not oceur, It is b ved, therefore, that
the temperature at the Norf;h Pole, or any other
plage on uhe Arctic. Ocean;
; 550
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-"‘he- coldest monbh of the year in the Arc—
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ti¢ ig Januaxy or February. The mean temper= ~
ature durirw thal period at various. pointy in oK
the Arctic is as fol.LOVrS\. '%

- "l:

~60°F Verkl‘oyansk Siberia 3

-— A St = 0’?'
T =53 El;mi-tte, eenla.vxd Tec Cap -8
~Z7°F Cre sterfleld Inlet, Hudson Bay <:
s o i
~18°F rangnlrtung, Ba.f.‘f:.n Island §

- ’ . . _ = 7$(.‘

) +18°F I'Vlgtut ». Bouthern G;;eeﬁzts,n_d- E“;
- 3

" ) 3 v "‘.‘é

< T

oy " K

k)
e S A

a0

S s T s mua.,,«.»a By e s o

T L ey S o

+

[ G A WA

i e o O

T T R o e e T T R L AT e S T gt T i et S o



of Wovaya Zemlya Arid 51+°F at Kola. 'A 1emper~
ature of 26°F has been recorded in several
parts of ths Kola Penlnsula. Co

The Sub—-Arctic contlnental _summers are
sometinies Warmer than those of & more ‘south-
erly temperate cldimate. But the tempﬁratures
gre variable, somctinmes Soarirng inhte the nine-

ies and then sinking bBélow freezing: An il-
lustratlon of this exists at Dawson where thé
July extremes ane 95°F ahd 29 F.

. Fige 12, -~ Winber operatiom >
a . Pt. Barrow, Alaska
These afe fean temperatures only; the
extremes differ from the means hy maay degrees.
For example, the extreme Iow at Pangnlrtung
. Was recorded ag -hooF, ‘but th% Szme month. has»
alliso witnessed & high of 48 F: It ds also
R interesting to note that Ivigtut, which lies
a few mileés beyond -the bordsér of the Greenland
ice cap; is onky-about. 30F colder than East=
x ) po:r't 3, lMaJ.ne.
The Sub-Arctic 'contlne*xtal w:Lnters are
H sometimes colder than those of a true Arctic
L cl:Lmate. At Dawson; Yuken: I'errltor';;, for da-
. stanee, the mean January ‘terperature is «229F,

2t Fort Stmpson, Northwest Territories it ie'

) -l9°F, at Fort Vermlllon, -u.bc.'l'ta it is -lq°F -
o o e anz, Alasha 3% 25 2TAOD - SoncaT e
RIS Sy, Ao, .n.v T e VEEoTT GEOUTy

it should be remembered that thése are only -

mean temperaturess The range at Dewson dur.Lng

. this same month is -76°F to 3COF.  Tt-is ob=
. - vious, therefure., that .during the winte¥ mmch

. . of the Sub=Arctic isS.colder than the Afctic.
" Similarly, the extreme lows of the Sub-Arctic

4
H
- -axd gt Tenana
i
i

. in the Arctic. While @ivailablie records do fot
that the same conditions exist in interior
Siberla.

. . h '“hroughout the Arct.;t.—o the warmest month
. . is generally July. Mean témperatures for this
forith vary fn place vo place from about, 120F
',bO 50°P0
o © mean of dbout I.;l°F‘. The temperature range,
honever " varies cons:.derably At CI‘d.lg Harbor,

the maximm s €1OF. At Chesterfield Inlct.
Hudson Hay the highest for July 1s 8l|.°F.

e 5 ' P -

& . e .
| e : In Siberia the warmest month s also July X
e vhert the mean temperature reachés about. 5I,L°F
i L . ab the head of Borkhaya Bay and 37°F nesy ‘Cape
P Severit, Westward of the Taimir Peninsula,,
k r . the reanh for ¢ Fu 7 r 38 ».3°F on the western coast
L2 = .
4 . LT
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are Lower tHan the ‘exbreie lows of". most, places

indicate it, theve is good réason. ©o” believe

For examplé, Point. Barrow nas a -July.

Eldesmere Island, ‘the July minimum %s 299F and

Low Annual Precip* tation .in the Are t:.c.--L& ge
bodies of water have a definite elimatic s:Lg-

niffeance in that they are the Witimate Source’
_of alld. Pain dnd snow. Sinde a la.rge part of

around, the: vilnds -¢arinet piek up by evaporation
Lhie anovnt of moisture they could obtawin fiom
an ice-free Sea. This fact s - coup] ‘ed: with ilow
temperatures that prevént thé air firom. holdlng
much moilsture, accounts in la.rge part for the

T A whiaadirdiae

R N - ~avarn.
lON amrual I‘c..Lu.Ld.L_L q.uu ouul.u.u_a..l. u.x. vuw ArToale

There are a few exceptn,ons to the general-
iy low annuai preclpltatlon. Améng these are
Tvigtut, Greenland vhere i, aversges L8 inch-
s, Baffin Island where it is 17 inches., and
Labrador with 19:3 inches, 'The greater portion
. -:of theApetia is. relatively arid. -Pdint-Barrow -
' has only 5.3 inches, Ellesmere Island oaly 8.6

inches -and I0.9 :J_nches at Coppermiine;, North=
- west Térritories, Along the Siberian coast.,,
eastward of thé 60th East Meridian, the ‘drmual
preclp.;.tation is less than 8 inches and this
entlrely in the forim of snow from @ctober to

Slsbl— Elo: ot Ldonol 22 2o

Dhes
TICTATLy wiSTOnay TIME ITLT e

thé foprii of #ain ts- during the month of June.
Thiis proportion of Fain t0 snow va:ries con=
s:n.derably. At. Baffln stand and HudSon Bay
about half the précipitation is in the form of'

rain, but .at, Eilesmere Island only about one-

th::.rd of‘ 1t .1s ran_n.

PR

- Over.most of the Avctic the greatest a-
_fpunt -ahd the greatest probab:Ll:Ltv of prégip~
:Ltat:Lo S¢cur ih the sumier, although i some
local.Lt:Les théase peaks may eome in the spring

— -ar autumn,- -July-or- hugust s -vgennralkv—athe

'wettest ‘month of vhe year, Nevertl“eless, the

average monthly precipltation in mogt areas is

less than 2.5 inchés. At Polnt Barrew and the
west coast of . Greénland, for example, . it is

“only ‘about 1 inch. Available observatlons

.made along the | Siberian coast fhaicaté that .

the - greatest oreclpltatlon akso. occurs ‘during .

the: summer and that the : average is less than

2 1nches per montha .

. ;, mim:m:ra precipitatlon commonl:f sgenrs

ng inter or early spring, = For -!nsfnnce,,
~the average Jam.ary Precipitation at Point
Barroy Lllesmere Island, Hudson Bay, and the
west coast of Greenland is less than 0 ;6 inchs=

" the Arclic Ocean is covered with ice the Jear
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‘€8, which 1§ équal to about 6 inches of snews,
ﬂowever » S0 much Snew is raiseq from the greund
anq blown around by vdnter winds -that it gives
a #ailse impression of the total amount cf snows
faJ_'L

Onhe _ef the. Leas+ Storm,veReglons of the World.
Eiplorers and cksSérvicrs have.c cactuded that
the Arctic :Ls, in coémparison te other large
areas, one- of the least stormy rega.ons of the-
workd, Vlolen‘c. giles are unkhiown, of at lsast
nnrecorded, in many. parts. In general, the

2. b e -~ A,‘m S
[ XIS S e S teuat o hruy Sotasnact: l--.‘-vu.l._l...x.l

oty

leoughout vhe Argtic vary greatly with the -
tooography and seasons.

& strong wind from a lew shore, fiet cov=
ered With vegeta bion, blows mére strongly near
the land than at 2 distarice from it, but a
simidar wind off o high shore is Iight ifr its
v:LcJ.n:Lty, becauing stronder as. it moves out.
oo ...t0 $én.- -As has:. been indicated,.the. strong.,
offshore winds along, the coast -of Gréenland

~ ddon s

-~
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- évery 'veny scanty.
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- Alaska. Peninsula, where they often reach gale

miles per hour, At sviithefn and eastérn Baffin
Islancl, howeéver; ‘tue windiest season weu ars.
dur:mg the gpring and the strongest winds at
points’ along the Siksriarn coast during the
suimer. Iaformaticn aboul. the area is; how-

In the interior of AJ&.,ka and Canadz,, high
ground velocltles are trare; the maximum, about
50 miltes per hour, i§ séldom attainéd. Buk
again, at greater alt:x_tudes 5 wind velodities
are somet:.mes 90 bo 100 miles per hour.

the Aleutians, the sumper winds are

ar ==
LS 150 4t PPy 2

tne sOutheasterly winds are commonly s‘rronger
and ape often accompanled by rain or mist. On
the aleska -Feninisula and alohg most 6f the
south coast of Alas‘f.a, summer winds, althougb
Yariabile, aré dominantly southesst .and séuth-
west. ‘Gales from these directions -are Adkely
to bmng rain and thick weathec, During winteéxr
and spring very &trong nérthwest winds areé
frequent .on. most .of _thé_soubh.coast .and. the

RO 0 4 PR E R o A e e e L s ]

The 58 w:l.nds ma.:.rwain a constant. direction dur-
- ing most -of the year. Ir-other parts of tne
Arctic, howewver, the direction of' t“1e W:Lnds
is a facuor of the oeason, -
Sumier winds afe mostly light and vari~
- .gables . Northérnly-and “northeasternly  winds,.-
gentle in canparisen with-these -of other sea~
séns, prevall on the borders of the polar pack. .
In general, winds. of the polar pack in all
‘Séaséns afe 1858 severe than those of the land:
The. .strongest winds next to the surface ‘of
polar jpack far from land ere selaom mere than

1
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" Autumn winds ave less variable than sumier
ories., bubt they are generally much strenger
In thé Canadian sect:u.on of the Arctic, winds
are: mere severe dumng the audtumn and-the calma-
are fewer than at a.ny other time of the Fear..

&tong, the Arctic coast of Akaska the winds
in w:Lnter -are: strohgest from the west or 'south
Wiest, and the next stro_r'lg—oés+ frchn the east or
ne¥theast, While among the western islands

 of the Ganadian Arctic Archipeilago, 3 the pre-—

Va.lllng w_Lnd appeav's to be northwest. .

When: temperatures beg:Ln te risé in- +iu=n
spring, storm tracks shifit northiward. and b“:Lng
+o sdme agieas. Wwinds stronger thah the winter

ds. - ’

.

It is mposs:.ole o generalizé in deter—
m;Ln:Lng either the directien or veloc:Lty of

. wind in the Artiic. For emple » obsetvalliofis
téken on Melville Island in the 1908—1909 segs
somns, indicated that February was the starniest

month, = There. wére séven storms with vel seitias
of -Qvér 40 miles per hour;. two of these were
over 60 miles. per hour ana one was :over 100

S

- pecially in ‘the le¢ of islands, with great |

B R N T

e WA._pan!\'lwnmh.Aﬂom]fﬂ urd sy A “Sg-lmvown o ;_‘,_A,_g.__h_a._. -,:
"irulli-wéw“ "It is compriged of disturbed air

cufrents that sWeep down mountain slopes, £§~

force and’ suddenness. Knewn to- reach 100 milés

ai hour vﬁlliwaws ‘have caused many planes to
crash

B R T P R

! Fige 13,

Despite these ereaoherous winds and ths
gales off the coast of Greenla.nd, the strong-
:est winds on record ars not in the Arctlc nor
Sub<Arétic but on Mount Washington in New .
fFa.mpsh" rg whare gustg of 230 miles per: hour
" have been récorded. However, enen’ yoly moder=
ate wﬂnter winds. of 9 to i2 miles. an nour will
raise snow a few feet ©off the grouad so. that.
1% obséures surfase obgects such as rocks and
rutvay marKers: Stronge‘ winds msy whisk up
the snov to such height hat__;p appearns .Lilg,e,u
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FOE hot ‘Restr:.cted to f né Aleutians.-—in the mokes {1¥ing extremely hazardous. It has been

’ : Arcticahd Sob-Arctic as Elsewhére in the world Khown to exténd mp as high as 100(_\ fect above
. certain places are notable fow their freqiiént = the ground. . o
e - % ... heavy. fogs. wWhereas other places have-almogt - -~ GonemAN St e S de ety e
o 3 noénes The westeln part of the Aleutian chain PART I =—ANTARCTIC
) is a parblnularly fozgy areas In the far north g :
S : fog is espacially dependent upon Seasons and - - LAND. AREAS o o :
- = _the  variations of Yemperatuaie and wind that )
RN - accompany “thém. o ) 5111 i the _GPip of an Ice Al;e.-—.b.ntarct Lca, SRS .
§ oL o the ‘Wworld"s highest contiflent, equal in sike ;
S ' ¥ogs are mos s i‘rsquent and denss 6vét to thé areas of the United States and Furope . .
; the Arétic Oceéan ‘dirihg the summér, when: they . combined;: has a ¢oast 1ine of approximately i
: § occwr abdut. 30 percent -of the time, But dur- " JJ;;OO_O g;;.’liee. .10 most. plages tne.shore reaches; - ' .. _. -
e b e e R S RO DECSbSE U Slgh Haren, -— tne-sea inhi, h fce™ ‘Which xonly add ko T T
: they aré practically absent: In the autumn  the umcceseibllltv of thia land thet & stil1_ -
= aﬁd spr:mg +they “aré of Jni‘Pmcdmue xreq_uency. in the grlp ‘of an icé agé. -There aré few vooa S i

harbors or safe anchorages. In most places
Coasta.l ’ogsg ‘on the other Hand, are. worse it is advisable for vessels, wihich in the open L
dumng the spring. It is during that seasonw _ season havé broken their way through thé-belt ' -

_ that the land areas, largely fres from sviow snd- - of £1 cating fce suwrrounding intatetic, to moor . - Ao

Y

b
T ity e

: ~ ~“heated by the sun; are much warmer than the to ice flocs by ‘the use of ice anchors, and -
) b jce covered sea.- In fact the maxiim tempef~  beé prepared to get un der Way 10 the event of )
—  atute differences betweén land and séa; and uniavorable veather or ice. condltlons. =
; ‘hence the conditions most, Likely to cause fog, S . o M T .
= TS Ere SR b U ity CHESpERge T e - — T WE T
The western coast of Padmer. Penlnsula oG
= Next to Sprlrlg, aubiimn 1§ $aid to be the .and the ¢oast. -of Victoria Land are the most - VAN
'f worst seasin £or coasgtal Togs in most placeés. . acéessible and hénce have been more {requent~ $i o
The reason i& that the sea, as long as it rée= 1y V;LSJ.ted. Other parts of the c¢ontinent. have T 3
v ‘maing unfrozen, is considerably Warmer than - not been :’mvestlfrated in detail and, conse~ Ty
' ¥ the. land, whlch cools rap’x_dly . quently, our mow_l.edge of” ‘bhOSe az‘eas 13 1im-
S : ited. - .
! Coastal fogs, Iike fogs oVer the Arct:.c . ' R 3
i _back, are least frequent during the winter and Extensive- mountain, ranges, having peaks R 0¥
. in géneral only sllgntly more common in the 13,000 feet high, are situated in various parts . . ' 7.
. Suimer. i . of Lhis iey continent. ‘Several volcanoes have Yo
{ ' been observed in. :aLct:u.V:Lty9 the most. impressive &
: During the sifmer when t‘ne land is varm- of whlch is Mount. ‘Erebus 1n the southwestern o Lo

P I S n'n 'H':-sn -H-u; =17 +hc- urd

2 = s s

CFEROSE SEa T T § S
duce & fog oelft ar:

i
. : of these fogs lie lower than. the top masts. of . 1GE. :GGNED_‘-I.T'-I.QN'S o i
_ & _&hip. While lookouts im. erow's nests of ) . . e i T -
- o nez:ghbomng ships caw see one ancthet at times, . ‘ T ' i
) . " deck p«=rsonnel can not see bayond thelr OWn Another characnems..lc that 4 foundu only 3
Lo b ship. 1. o _ . . iaZihe-Antafetic-is the floating ice sheets. -

The inboard sides of thesé sheets, whichare . P
Along tle coast this fog sets in véry -ca.Lled barrie¥s or shelvés, are held fast to 1

i In the opera.trlon ordbr “for the 1948 " the mainland becavse they are aground and are . )

: L resupply -fXpedition to Point Barrow, Coxswains stil} attached to the. glaclers which act as . R

- of :all lahding crai‘t, that transported the feeders. The outboard sides of these sheéts 5 -
: supplies from ship to shere, were mstrwted _&7a_aflcat in thée ocean. (Une of the largest
tc keep all- rddiés manned cenr.:t.nuously while  of these barriers #§ the Ross Ice Shelf, on

TN o *

s if trangit. In this imarner all small boats wh:l.ch Little Amer: is s:.tuated. , It ds ap= !

T ¢ould Teceive storm signals and irgtructions proximately the size of iColorado and, Nevada .

L as to where to seek shelter if they were beset  combined and ig compused of ice 500 to 1500 Se

1 : by fog ‘and unab]e to re*urn to the shlp. feet thick. The precipitous outboard iside. of gﬁ‘

T . ) tHe barrler, towering 50 to 150 féet above. ’ f’\

‘. E - In addition to the f'&nn_war 43pe- of fog tha acean 1is approtlmately 400 miles lorrg. £

e £ there is a "spicule ng"s that is charactem.s— This seaward edgeé undergoes constarnt change &

v 8 tic of the Greeriland ice cap. Formed of ex=  as Yarge portions of. it shear off and fldat ;;3
{' tremely flne ce crystals, ‘gbicule fog is a to I‘OI’th as 1cebergs. Thv :Lnboard side of the gf,h' ’

’ ! ldng of showfall that results from condensation shelf is within 360 miles of the South Poles Sy

_’ P during '.,l:;auleus periods of loir temperature, 'lhl*s, together with the fa.ct that -its surface {3z

! L ’ high hupidity, 4na calms or Tight winds. At is comparatively smoot.h makes. the shelf an. . S

; 2 ; N times it completsl iy ‘obscures the ground anq ideal. avenue, Of apnroach 110 the %outh Poles — %e
i : : = . DR T
N I ’ ‘ ‘ - = ot
i o ) - - - - - - - ° -~ ~ - = -f_‘--ﬂ;f =
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Fig., ll+. — Deparblng, Bay of Whal“s, Ross Sea

T gahmn+wAm~sbbvum1d¢Jannaxv,~aiter

Surveys of %he shelf indicate {HETths enbdre——
ghelf ig moving northward, in some places, at
the rate of 4 to 12 feet per day. ,

“OCEAN: AREAS

Three ocea.ns, the Atlam.:x.c. mdlan afid-Pa=
cific porder the Antarctic. The- condltmns
existing in thes= yaters differ from those in
the Arctic. seas. For example, the ice in Aat-
arctic vabers drlfts centrifugally -ground &

»central Tand mass towards theé. stormlest seas
in the world; wiitle in the Arctic the ies pack
mend® Jnractlcallv_landlocked.ﬂ L -

. A

R

RaAR!

which sintegration is usually quite rapid
near the 160tk meridian where 8&sy entrance
gene"ally can be made to the Ross Sea thiough
& narrow belit. 'The sea remains open then unt:_l

the w:mter i'reeze in late March.

Vas reber -—-Another ﬁhazard féuhd in the
wa,ters contiguous to the Antarcitic ¢ortinent
_4s the presence of 1cebergs in vast numbers.
_ The Timit of icebefgs-varies. in the different
oceans end with the season. In the Atlantic.
_they genera]"'v réach as ‘far north as A400S.
In the Indian Ocean they are rarely -5eén nor‘Bh
:Qc:unn in thacPacifi cwthebllmlt is

The Tee Pack Around the Cont.n.nent.——'l'he ‘coun=

-~ traclockwise arift of the ice in the Antaretic
produces. ‘@ somewhatb. coxmo*""'dated belt of ice
through which vessels must pass to ‘peach the
ghores “of the cont:_nentn )

The northern Jimit of the fce patk is
vapidble and the Tocakion of the exbreme edge
yeries al:iso with: the séasoft. Durdng the late
winber and spring the edge:: exbends to- its most,
northern llm_-.'t{, 1yihg in duch the same posi~
tion during Ju_y,, August) Sephember and Oct-
oher. Duiiig the siummer the edge retreats
reach:\_ng a southern Limdt during thé autumn
months 6% Februery and March vwhen it is con=
suierabl) south of the spring pos1t"on. There
3o & wide difference inr the range of “movement
of the- pack in different. J_ongltudes°

Except on the Pacific Goast and- +the west—
era portlon of the Weddell Sea, it 1§ probable
+that nearly - alY parts of the continental coast
and the fiked shelf ice aré free of patk ice
at. times in the late summer. Foi eXampie; in.
early spring the pack may extend as far north~

, ward ag 625 in the Ros§ Sea. The edge. e

- with cdnséquent. capsnzmg and:

ly 5®°S. The largest iceberg T
seen by tihe whale~catcher 0dd I on 7 Janwary
1927 5 off Clurence Lsland, and was about 130
feet high and about 160, miles both Léhig and
wide. fcebebgs: are mest f;equenwtly met in

CIL

pnw+ﬂ

_ Noveriber, Décéember and: January aru most seldom

S

seen in June and uu.ly. . -

-{(ften fuebergs aré so balanced that melt-
ing of the under surface or disinbe Lou-
may ¢ause a sh:Lft in the center of grav" ty
1r‘ead st.men+ of
the mass t6 a new 'state of -eq g “Ves=
sel:s, thepefore , netéssarily keep veell clear
of - icebergs parblcularlv those which give e
dence of" ovérturning o¥ breaking ups - The Yatic -
of the submerged portion of icsbergs to the
exposed portion s depehdent upon the specific
gvdnty of. the ice. -Tabular 1cebergs, the
most common t¥pe in. the Antarc
from one-fifth to one-third E
posed. Some authers give a rak
submerged Lo height. exuuqed but t; 1s i
leading, as measurenents be 16w and above wakter
should -refer to masg gnd not 0 helght.
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The manner in which expeditions atteémpt
a passage through the treacherous watér sur=

rounding, the Antarctic -continent dgépende large-
1y upon the type of vessels. e:np_Loyed, the -com~

. pos.._tlon of the pack, the weathér, and the

..,

proxii 'nluy and leqatlon dandi rnlatlve 10 the

7 vesseéls. One thing, however, is certain, the
services of a modern ice breaker ara inval—
uable.

: -~ TIDES :

1

of £idal dafa 1t is known that the tides are

genérally very 1rrezul,ar. there being at times.

* ‘high water for 24 I ou»rs together; at other

F:Lg 16: ~= Icéberg in Bay of Whales,
Ross Ige Shel" :

Fig, 15. —= Toe breaker off- ‘Ross' Shelf ] I R

- tide. -
es._lé egnlai ~=Although _there. Js.a_nauclty___ is .abont bk fedk. .

e ._.....al-ama ~f -aa\‘m“'nna-.‘v‘rnﬁ-c'nmnﬂnn

times 1t flows tide and helf tids, and mma:ms -
high water for onky 3 o7 4 hours and thén. cobs
againi., Gensrally, however, there is one Tlood
and one ebh evéry 24 hours.. ' \

! a n of. tides wariés with the lo=. .
) (,‘..tlen._ For example, at Nansen Is Jand:- they .
are of & peculidr natire. Instead of a very
nzgh tide, succeeded by 2 wery low one, Obser—
vations pecord a wvery low tide, theh one not

very high; followéd By a Zow tide not falling
a8 low s thé previous one: thea a higher high
The range of‘ JFhe &ide at-ihis 1ocat.mon-

-Obseivations made at ether 1ocations in—~

dlcdted the maximum range of tide to b3 about.

- 51 feet over a 72 day perlod. Generally the
range is much lower than thig. -

~ -

oG EAN CURRENT“ o
The prevallinv currents in the Antarctlc 8
e 1ons correspond w:.th the preval 1ng winds. - ! e

Ly, sebting )
current is i‘ound, and in 10wer latltudes a - n
strong easté¥ly trend. The mikburs of thess,

two ¢urrents allows polas water_s to i‘lpv: owt - - -
howards' the .north.

‘The colc ‘surface, polar V'ater oi‘ 1low salt .
-content has & depth of 300 to. 900G feet. Fc:t'1 = o
xowing northward this celd 1ayer converges
with and gradually SEfLRS. below subt.roplcal i
watefrs hetween 4095 and 50°S11. The mixing 6f -
thése two surfacé currents produces a wavmer

SA3a- -.ﬂ;v.u_r"]ﬁn—-r‘ﬂ R e

e
FETETTWAZCH TadlSs ANl TRAS

o -

B TEL ol
s,olutlon of the northern. edge of the pac‘k
1Y current along

s~

The prevailing westerly
the coast of t‘ue -continent is strictly an en~
y g one ‘efcept for ddyersion into bays
and ihilets whereé: it séts up @ clockwise rota-

tion that preduces a subsidiary ‘exchange -of
Water.
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Fig, i7.
CLIMATE AND  WEATHER
. - Most ¢f the.data. collectad havé béen gath-

= -ered at, bases established for relatively short

:.ntervals .on the coasts. ér 1~=1ands, from sh:_ps
‘:Ln aoagtal waters; from brief slédge jouineéys
- inté the interior and from a:upla.ne obgerva—
tion ofi- trips to the. South Pole. and soie: dther
areas, so- little is knca: of the climate Of
the polar plateau. -Untll a numbér of meteor—

coasts and in the interfor of Antaretica,” and’
observations obtained over a reasonable. length. -
of time, .the forecastmg of south po"-ar weather

o TS AL

Wa-Ld &5

tuze., -

. ®he distinctive .chavacteristic of. the
Antaretic is the fairly wniform low-tempera~
ture that exists during the summe®. ,On thé

western Goast «f Palmér Peninsula, due to- the -

e

—n Dr* fted snow, ‘opeFation Highjump
s e oeaanie Jdnfluénce ._a,ven'ag,e&. sufimer tempéra

oLogical stations afe established al:ong the -

den— - -—'lﬂJ_*qhaf'cong_ne .,tomecmm& HE. i‘our expe

By o }g\mw-’. .

”‘w.cﬁ
u%mc
Lates i mfmm,m

ratures
3pové the freézing poirt have been recorded,
However; the average summe ’temperar.ure for
the greater patt of the contlnert is below

Iréezingé . S T

- inter temperatures vary in -

_'arsas, semewhat ‘dependént ypofi. the. -i‘re‘quenc,y

of soutnern bil:.zzards and the presence of open
water in thé vicinity of Lhe base. .
I "'he ‘Bay -of-Whales- Pegion is believed 1o
-have the lowest annval . temperatibe: ( (-10PF bo.
- —15°F) with mifimum temperitures in theé minusg

.based in that locality.
.ature récorded theré was = 5°F on h September
19'L£0 A winter sled party; _camped on the Ross
Icex Shelf. near Bape’ McKay. Ross Island,. ré-
: __ou temperature of’ —77°F oh Jul_,'

'-'-—*Ver:y llttle 1s known of w1nte'r’ tempcna- 5
tures -in th° interior. of- tne ccntinent, but
1e. moderating sffect. of thé: sea -onr coastal
areas is su&t,wtmi by the. winter temperaturés
réecorded by Byrd at a station ldcated 9l nides
closér tu vhd pole thas the main station at
1ittle América on thé Bay Whales. 4 minimui
temperature: of -83°F was recorded at the in-

térior station on 21 July, 1934 and the. ther= -

mcz‘.eter feached the lo.er 704s séveral tifies

SN i AN S e S o

R A

st S 1 e dep e e

QuEing. the.montha of May, July, August, a.nd
Septembér. ‘Temperatures were from. om. 107 o IO
Iower than those recorded s:.muﬂ;*oaneo usly at

- the maln- basgé at the Bay of m'la es.

On ‘Operation nghjump it was. observed that
:due £ the twenty four hours of swilight very
;ittlewdall,_,r vard: tlen exa shed. However, ’a"
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: ) B . Fig. 19. = Seabees oﬁ' to mork, Anta.rct:.ca. B L - A
H .pronounced day to day variat:.on dld exist, Little America. Prec:.pitation is invam.ably :m
. The lowest tempera burés occurred .on days w:.’ch‘ the £-:a Of sfow or ‘Hoar' frost but the quanti’c, )
northerly winds: The temperatures also tend= deposmed varies. in different aieas., Measure~ )
-ed to- decrease g fall approached, “The min-  ments have been cf. *ittle valué dué o the; L
o ! . dmwf témperature. obgerved for the period at  .great amourt of Qrift siwept along by the w:mds. i
¥ Little America was ~21. 8°F. Soime authorities have restima‘ted, however; that L o
= o e - - the net zanual precip:.tablon in sume ateas &t - | - R
Lk & o - ) 58a level would be equivalent to oner foot of i
£ : 2o e A R - Ao TN S e s A "“'T"'k—’snov'. - e e L K S PR
S prec:Lun.tanl;iorx.—-—'ﬂa:u_n oceurs fyequerdly ih the ’

- northern part and .along ‘the west coast 0f Pal=-

b e i miTiOT. PR oen .th.:hq.. JPaderinother v

the contmenu.- During the same @pemm.cn N:
,jump only *‘rozen ,precipitatlon was: «obaerved at

e oo o = g b 2 o e "i

soaf . . -continent prevail _and §ince the goast generals

Tasl l"‘

‘Oubward blowing winds fram the Antarciic

1y 'slopes east-westy these‘w:mds,’ which-are -
always diverted to the left by t e earnh“s.

'
H
'
i
i

- Fig. 20, ==

Bridging a crévasse ,,Antarct:.ca- ,
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rotation, generally plow £rom the southeast~

_erly quadrant. Where the coast slopes nortn- 5
‘south as on the wes’ of the Rosg S56as these

winds, for the same reason, biow from the south
easb. They are often of hurricane intensivy

and with gust velocities somet:unes regaching :

150 to 200 miles bper nonr.

alth Bay area is beln.eve_;‘dj

to be the windiest region jn the worldo The
average wind velocity for 22 "onsecutlve nonths
T T e e f‘nund _to_be 43 miles per-
hour. In July 1913, “a gaIe'“'of Yo miles peT - e
hovs was recorded, during which an average
velocity of 89 miles - per hour was. ma.lnt-alned
~£op- 12 hours. - . . o !
'‘Bligzards are Yery common in the natarctic
bur usual]y do hot extend fap oub to Séas )
the other hand -fog is not ing *‘equent in the
regien of’ cebergs and pack 1ce,, and along

- The Commonwe

Fﬁ:g, oy, = Unloading cargos =1
_Bay of Whales N N

..;.a—"l’n.naﬂmh S oY Qp.oﬁ M

d of calm suclcxem.y “yepisce
hour. DBuring ‘rﬂle bliz~ i
‘ection and -

cdal‘st‘s .- )

’ Durmg the > months. (of November, Pecebery s
ards aie Tars, ~bup dwing or a peri o
- winds -of 40 miles per

and Januanly blizz
the avbuma and winter pionthsy they are. ‘Fre~
quent. The duration. of & bln.zzard‘ fay be any= zard the w:md holds stoadily in dir
thing from & fow hours O snvezsu_ -days. ~;_.acx— rr tn.tieg of ~ari. A period
’i"jng-weatsher\stautn.ons',g ths ; 3 ows after ¢h the A~ .
- wooi--tonfof ges 180 and copt::fmas -
o T}'-«nnhqnae A3ads -

ching blizzard COm¢ form-efe Y
tnick and-Xow cloud form= - to blow 1
dss may steadlly increase) cat,es, the passmg 0

f bhe\storm center.r o .

.- an approd
a d;.;rkenmg sky with
2éné - - Existing w:m
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[ ' ‘BASIC ARGTIC ENGINEERING PROBLEMS - ‘.
I et e . 1 -7 L ‘ . - Ll 3
o o B e et et - i

b b iEa - PH sec AL C,,ARACTER!ST!CS oF THE ARCTlC S T
| z - ST C R T L e . el e g
L M - ‘0peratlons intne Arctic do not vary in prin= Wl.nter Syiow in the- AI'Culc is fi@ne»gra:l.ned f;
' " o7 ipls fwoem those An ethep reglons, There are, and becomes packed very soliddy (F:Lg 1Y Jbut { }
& however, certain differences in the applica~ the swimer siow 15 coaPse graa.ned apd remains - .
[ t:.on of standard engineering prlncip“es. The Toogély pacxced viith much aa.r between the cry= - i
ﬂ n—»nmnner in which these. nrn.nc::_n;l.es_must be- &p= gtals. - . - H
i&l : : plied depends on the phys:.cal character ofr : oo S L. - F
e ﬂlehArcticrr,ep:Ln.h_ I S Contrary to popular~ peliel the average -
o P T R ““éi’?_?i,‘la_u_v paraiTes v i 0 it o xeaediNgIV e ;TJL—;
g ] - Characteristics pecul.mr to the Arctic are heavy. It is fmch less ac’rua]_ly than that of S
- - direct ly related to the climates Temperature - Scotland or IlJ.:Lno:_»s. The idsa that show is ) t )

in the Arctic may- range fyom ~53 F in the
finter to’ 507 F . in the saummers: The corress=
ponding freezing and' thaw:l.ng +that accomparies

arises from the
teing light and
.rmd

always falling in the Aveciic
fact that thé snow there,
f:me, is easily gtirred. aboub by tne .

e s

called Msasbrugi! which. -
ly strong winds.,
fesylt in drifts rising.

ing snow obscvres -

S s Xa v . s ) such extreme’ temperature changes causes vio* long after it has fallen.
i o - '1eﬁb I‘ea.CTJ.OILS ...n the .n.l.bu.u., uv;.\.a.iu.. T e Lt RN W
i - — = Moue:cate winds produce drifts e resemblmg
) i A thorough lmow...edge of the physical -char= miniature sand dunes; C
-8 " acter of uhe:-Arctic during all seasons is  are. generally “low,  ExXbtrom
N ’} +herefo1~e (essential to the saccess of any howsver,. will rorma:‘lly .
g , operat:l.cn :Ln that reg:.ono , four to five fest in heighta In additisn to K
R . S producing drifts the liaty
: o o Surface Conditions, - —USEmTECT oY Set sy adnnad s
v ! L e . - ’ z
Snow' The Forest Produ.cts LaBors.tor:Les of - - . ' JDEEIN_[TLONS" oo ', - - -
Capada has', claas:.fied BNOW - czepos:.ts and types ST T
i¥to ths following five groups' .7 ‘AbXation: “'Surfa.ce melting -of snow or:. 1ce., e

soft ‘and £luffy snow. wh:l.ch usu~
.'jemperatures. o

lé DIy,

7 ally ‘useurs et moders Leliy. L

"2, Dry, soft and powdery snow whi '

gins,te,s in regions of very 1om empef tures,

3,o Dry, hard &nd granular snow -
times cajled soft hail or winter hail,
ocours’ as sleet., )

which

L. We’t, soft a.nd i‘lu.t‘fy oW w’qich oceur
 wiien. temperatures s.pproach the, freezing polint
and the air Is r°asonably §tild, The flakes
are generally larges resulbing from colli=
mn add coheeion of show crysbals in descent,

e s [ hq&.h.‘_mh [ R -

e e

5. SIushy show which cccurs when exist™
ing gnow deposits thaw, when rain “alls on
snow near freezing or whe*x 3now ‘falls upor
surfa\..es hav:mg 4 siightly higher tempera’fure,

L9 e e 3 Mol pgpdrh e T T Wl el R T

' . . B B -

" gome~ -

3 h\‘.l’.! ’l'*',!"- .

Avalanche: A ma,sss of snow or ::_fce detached y
From. 1ts pos:.+ion, d slipping do*m a slrme. ST
#irn or Newvé: Compacted snow in tra.ns ,t:.on .
i‘rom s0fY anow to- glac:.er ice. - R .

bastrug"~ Sno drift Sha.ped by‘ *‘he B nd‘. . . 3
Tong “axis shows the d:_rect:._on of prexva:.]_"l.ng -
shorm w:.nds y and ic a sure guide in trave., o
Tce in the Arctice There are two basire kinds - ‘
of ice ~ rrésh=water ice, and sez ice. Of the s

1ghter, thére are HwWo. principal types < the
‘ %ind thet is constantly moving (pack tee)
(Flg. 2) and a kind that is generally imifobile
(i‘ajst ice), which forms in places alongv the
‘shore Line where cu.zr”ms Are oL S Urongy S e
does noét break up until summertime. Both !
. pack dce &nd fast ice are made from sea waber ’
and are therefore 'salt, although they may in :

time eventually loge some If nob. most, of
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Laiennnds - oo

o et e nirnahAliS: called . slus]

‘their ealt-—water conibént. In the sechions
below, éach Kind will be. éxplained in grester.
deta,ll. o N

The first :Lnd;vca'bj on that water s freez~
ing -%s iks greasy or oily appearance; after
which small spicéules and plates, called fra-
zil ice; become visible. . Frazil. :’Lce in=
cfieases until the - water is.: covered With a
ush. or sladge. This

_ Targe

Ice caps, as thelr name
areas of and regarc:hess of t
of its toepography.
the Antarctic and Greenland icé
whivh reach an altitude OFf

:melles " cover'

he nature

Ouitstanding examples. arce
caps, both of -
ap’orox:;.mahely

10, 000 feet and are constantly but very slow-

__y mov:mg seawa.rd.

Valley glaciers are essentlall
dce conf:med to valisyse ’ They may:

maserial forms civontar flat masses (pancakes I
trat ;. ’r,hcu,, Join into floes and sheets. 1

ey

I_ghgh'”i u,;uu.np—' S+"==mg -

mulations of frazil ice on the bottom and

along the shioxres usually indicate e flrst ‘

phase 1n the- ;reezemup.

Fresh—wa'ber jce | ‘s found pr.hnclpa,lly in
Takes, streams a.nd ghacierss Thére are tens of
thousands of
swhorshes: - Formaein-the. vy
ing the sumer. Tce foris faster on-lakes
thar on moving, streams and fashe, on ¢leur~
- water lakes 'bhan on those covltcxln:mg muc‘
vegctatlon. *’

ér_and thaws dur-~

i

The lece 6n many of the lakefe and S‘oreamf'
x the Abctic grows to 2 thickness of b tow
feet dJuring -4 single winbter seadoms.
oi‘fers emergency landing sites for Sk -equip=

ped planes. It can be a source of water

"E.Io

d.uu

supply prowded the water is- potable and. the.

pth is over 8 feet..
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hewever , -Spongy . aceu=_ _

J:a*kes and_streams in the Arctic -

T IsXZE m;d“he::"hhﬂ» -andh_also _by.the.

SUTWLUh e as_a~Stréan. is

.A.vv Ty

pivers of

be. conne’ch=

comnected

with a ’laue,
a valley.
fce cap i

the coast;

ot they mav be :Lndependent Many
iacier that- exbends cutward frofi an
18 s,,_mp’lv the -mieans. by

which the 1é6 can dischaiges its .alow‘l.y mov=

ihg masses of i¢e into the seas
erd abx"ijptly at the ¢oast line
minal ¢kiffs from which Qarge
are constantily breaking’ off, or
form icebergs. such ieebergs
d:.st:mgulshed from séa ice bY

Such glacie¥s
in great ter=
%»locks of dce
calv:mg, o
(Fig,3) may be
vheir greater

fact that _

they aite always composed of fresiwaber fices

Undér  certairn
bhickness of ice increases quite
Tabile T :L]_'Lustra'be the growth oi‘ £x
lceo )

clmatlc conaitions Lhe

rapidlys
TE sn—water

Another me”xod of ascertﬂnﬁag the thick=

nNnAagGGg_ -G

fresh-watexr 1Ce
curve in (Fig. LY. If exact temper
not ava;u.ablez, estimates can be
geﬂeral knowkedge
in the Pegion. It will be noted,
that the dégree days of £irost must
*e:bed A order to.ude-this methods

P S T

s _by “xse of the

atures are

made from &
of the weather c011d:|.+1ons

However; -
“be -caleul—

The mumber
,nanghﬂ dpteﬂm néd-

_rm“’ a5 dce - vr GSErvT,
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from: the. follomng formulas

e e

.

'

LS o S, s i

izl e e z

,
L
H
¥
i

e

Ome e e, 2 g, Wit o

. 5
TRb BTN agy o, e




y
; D= H xN (32T
é e 204
i ” Where " D= degree days of frogt
ﬂ N N o
% , H = hours below freezing :
N = mmbe= of days f
%" 1z f = riean temperature ) : :
. o Fxample, If a specified day had 8 hours be~ . .
e iow F r;e;lxlg_?zﬁ"t:he:@éan“’eéiepe—?gh1'?*¢= for 3
| those 8 hours was 259, the degree days of —n
- . frost for the day are: = 3
, - & b, % (32%25%) = 21/3 '
s ' R , 2&' hI" ‘ =
il Ty OJ‘;{‘ the next- day had a mean tempgiratﬁr’e of f,
4t o . .. 20°F. for the entire day the degree days of * :
! - frost for that day aret -3
r o P ) /"‘; o . , . Ead
- e il D) (2D 200N =k ; S : )
P P T T sEs A R 4w Shidip Orking past small . L
R © f the following ten days had approximste Rt e
! 1y a mean ‘temperature of =20 F, -Quring the Pack ice (Fig.5) is always moving underthe “
!  entire twenby-four hovips of each day the de= smfluence of currents and winds. As & result :

frost for the LO~-day period are:

of continuous movement, the floés and fields. .

: S . gree days of
’ % R ' , - crack apart /and,devéa:épz naprows lanes and
i 5 R Lan/ok x 10 % (32~-(=20))= 520 broad leads of open water. However, 1éads
: . o ey e o = — and kanes Porming in-winter.so0n. freeze _ONeLy. . _
b - 'The total degree days of frost ‘for the ene ‘making smooth patches of ices - N
e ioday peried woula be 53k /3. - Pack ce (Fig.6) seldom gore thicler than
] %, ST e s e s e o b to T feet in the. first year bub has, ‘he
. Pack ice may consist of individusl pieces potar basin where 1t is perennial, attained ~-
1 R of-ice-from-a-& _fcet to a.few. hundred yards: a maximum thickness of 12 feet during a four-==: ;
SRR S e T Az f‘“_—*""-:—i%n_'ar ;p“éi!ig@.,g‘,l‘hiéhﬁes's s- of 200-feet. are not .
- ] comprised of great sclid ice fields the lim~ "~ uncommon, buL They Bre cimoot Gav ot men S
L e ils of vhich extend beyend the horizen.. " . sult of the telescoping, or piling up of the {
S < - o T - Froes (Fig T« This.action is known as rafb= :
ing, AL btimes Shrough acbions of the w:x_nds :
* ang currents, these flaes are shoved togethes -
v . anc the force 1s great énough to-crush the
(j'f ‘ i s nmm 3Lro;;gest'~'sﬁip caught petween them.. - S
1 - - Unlike fresh~water ice, the perennial sea
‘ 5 jee in the polar basins may even increase ¥ - -
e . depth during the summer, This happen$ When :
| pe TABLE I=~RATE. OF GROWIH OF FRESH-WATER ICE
ot Toow INCHES _ 'TEMPERATURES ;
‘ ’ T -20°Cs “40°¢

2

176 hr, 41.2 min 30,9 min

6 1.9 day 23.4 hx. 15,6 hr. 117 hr

day L7 day 1.2 day

NV

.b day

10

5,1 day - 246

7.3 day

i

3 2.5 day_ - L.87day

7. day

2 28,6 day 1h.3 day 9D

36 63.6 day 3L.g day 202 day  15.9 day "
A Y

Asy




‘ LR .o B S X ¢ - V,:_g ~ - B a T O N R RSLUS (IS ALY TN AN PV -~ v"‘.“’f—:‘”*‘%
SO )_!.\.‘_:: F— — .z v e - & - %
d o~ 5 ?;;i PO - . . : o - o e e _‘3
N S =  —
f T . . 'I‘Lndra: Tne Arctlc reg:u:n s characterized by .
5 o : s e o vast stretche... of mucky, treeless land ccver- .
i 1ot TT TTTTT T T T T 1] edwitha variety of plamts; including grasss - :
i e S O O, F e S | P4t 4 |11 LA &s, lichen and shrubs. This type of country
] I . ; T T AT | is céalled tundrs. - Unlike prairvie countiy = oS
{ < 96, laledod A L bl b i L gl ] whicl* it geneérally resembles, tundre ds; to a i
s : c . large .,xtent noop 1y dra:.ned -and marshy (see N
o~ .‘:3 84 S W C _' ) Iigo 8/ e o B _,,__’_ = - . :
& ; : 7 -
& A 72 R I A The earth benéath practically ‘all arctic .‘
»‘ E £l | B S I S R T [ S tundra is permahently f¥ozen & few feet below
. G 60|ttt P 4 Lol bl Ll L3 1} the surface. Duidng the simmer; the ground :
= o el M A £ e e ) Ll thaws to a depth of ene or tiwo feet bubt be~ -
< B o e o e B o e S e e T = cause of the URGErlying iTosen Browidy WELeT >
o é ' 'M‘ Flok 1k T ¢ 1| 11} canhot run 6ff beliow the thawed layér. Cons
“ bt B 36 A s e o O e s s o o e O 43@quev¢,_|_,m:‘g1_e_grpund is_Kepl-mo moist _and marshy '
] - | e in modt. placés (Fig.9) In, addition T5 be*",g B
I AR / S I'T T T+ ¢ T FF T T - responsible for this poor drainage throughout -~ .
5 IR 2 I SO I 0 A O N N P . AL T N ' | the Arctic; the underlying permanently frozedn .
- g ”“f- T vl A T EE T o %= »g;cound is pa:rtly the cause of the many lakes. - - .
! K . S8 8gRsT 8IS T8 838 .Wa]k:.ng-overnhemarshytanarainthesum"‘- SR
{ : . 'm g 3 g g i-r‘pr‘;’?r E‘mi% Tz _§Q $9 meF is similar to walking barefésted on & g :
o s s oo o z.. __mattress. The slleged thrills of such anéx~ - .
j £ F:Lg, L - Rate of growh of ice - - perl"nce are iudely LRterrupteds *ai:‘“‘t"mw;‘-'-".r——f-j:-_‘;‘_:;ﬁz—.;
! -- - - . . Vheh the surface fails and you £ind your leg . =~ ':
| T - T ermeshed in a foot of mud. Peculiarky enough i :
i v - ; . this marshy cohdition is net confined to dé~ .
! TG . . o .. ) ~ présgions but is also found on the Slope°' and '
i LT swrface snow melts a.nd- seeps through to forit éven the summits of hills
-l . ..% layer of fiesh water under the ice. Since : : - .
; . " the underlying salt water is usua.u.y cold ¥~ (6Adideral "~°~Hw= 23 ‘Mn‘i"mrd-m me°°vex=—~~—;~:—-- :
. » than the freezing point of fresh water, fresh- ing vehicleés which. have su.nk iIn the ma.i'shv . - ;
‘ ‘water ice is formed om the bottem of the seéa tundra (Fig.20)s = - ) & :
1oy, 't-heneby incréading the total thickness. - s : S . '
' ) . Ih 'places. whére the summer thaw péhetisuend
L. A st,'m_}d_ng iltustration of_ t‘ne §low Bhift~ By frozen ground to a .considerable d‘épth,
i . _ing or movement..of the lce pack scross the~ “tractors and obther pleces of equipment ‘have .. .. _
= £, " north polar sed in thedirection of Greenland  LegH Kio SirTse=lte Yhatbopadlnoabean, s o
s : - is-contained in the history of a Soviet ex-  di sappea.red from sightw o 2 B
I " © "~ pedition to the North Pole. - 0n 21 May 1937 a ) ST
group of scéientists under Tvan Papanifh was
: flgvn from Rudolf Isiand in the Arctic basin ’
17 . _ i-_- about 500 miles to the North Pole. After dem~
‘l ' - - " positing persomnel, equipment and Suppiles, - -
T 7 T 7™the planes-returned-to -Moscow, - The-Scight~ ;
i H © isgte left on the i¢e field conducted ‘exper- +
' & dignte andt Iived in témporary shelters on the <
‘ : $:.cé floe for over nine months., ~Oh L9 Feb. i
E 1938, after having drifted approximately 1500 b
j . - - ‘miles the party wag picked up off the easteérn :
o ¢oast of Greefilard hesr the mouth ‘of Scoresby N
- "Sound. - ¢
- - . Fa<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>